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Vor. XXXIV. 


The Monraty Wearner Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich 
noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by Prof. R. F. Stupart, 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt 
I. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco S. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Del- 
gada, St. Michaels, Azores; W. N. Shaw, Esq., Secretary, 
Meteorological Office, London; H. H. Cousins, Chemist, in 
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charge of the Jamaica Weather Office; Sefior Anastasio Alfaro, 
Director of the National Observatory, San José, Costa Rica; 
Rev. L. Gangoiti, Director of the Meteorological ‘Observatory 
of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian, 
which is exactly five hours behind Greenwich time, is used in 
the text of the Monrary Wearner Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e. apparent 
grav ity at sea-level and Jatitude 45° 


SPECIAL ARTICLES, NOTES, AND EXTRACTS. 


THE RELATION BETWEEN STORM MOVEMENT AND 
PRESSURE DISTRIBUTION. 


By Evwarp I. Bowtr, Local Forecaster. Dated St. Louis, Mo., November 30, 1905. 
The influence exerted by the pressure of contiguous regions 
of high pressure, or the flow of air therefrom, to modify 
the rate and the direction of progression of a storm center, 
is a principle recognized by practically all writers on the 
subject of weather forecasting. The first mention of such 
an influence is nearly coincident with the earliest use of 
synoptic charts in weather predicting. It is a matter of com- 
mon observation that in the middle latitudes, where storms 
move in an easterly direction, a storm center lying near and 
south of an area of high pressure pursues a course that de- 
viates to the right of the track that storms of that particular 
locality normally travel, and the converse is true when a storm is 
charted north or northwest of an area of high pressure; again, 
when an area of high pressure covers the region toward which 
the storm would move under normal conditions, then its pro- 
gressive motion is retarded, but when an area of high pressure 
develops in the rear of a storm its movement is accelerated. 
In view of the foregoing, it is seen that the influence of the 
pressure distribution adjacent to a storm center in causing a 
storm to depart from a normal course should be considered 
in forecasting; and it follows that the explanation of an ab- 
normal storm movement is often to be found in the unequal 
pressure distribution surrounding the storm center. Assum- 
ing anomalous storm movements to be mainly due to anomalous 
pressure distribution, it is obvious that the direction and ve- 
locity of storm movement could be predetermined were it pos- 
sible to obtain correct values of (1) the displacement of the 
storm center arising from the unequal pressure distribution, 
and (2) the value of the drift of the upper air currents that 
appear to carry the storm with them. In order to represent 
quantitatively the displacement or movement of the storm 
center due to unequal pressure, each tenth of an inch increase 
in barometric pressure, measured outwardly from the storm 
center along lines radiating to the north, northeast, east, 
ete., has after many trials been considered as equivalent 
to amovement of the storm center by 62.99 miles, or to a vector 
of 0.40 inch, or one centimeter, in length, on a map the scale 


1 


of which is about 160 miles to the inch.’ The pressure is 
considered along the lines radiating northward, northeast- 
ward, etc., from the center of the storm outward to the points 
where the general trend of the isobars is no longer approxi- 
mately perpendicular to these radii. 

The general resultant of these eight vectors represents the 
total influence of the pressure [or some equivalent flow of 
air.—C’. A.| toward the storm center from the surrounding 
regions of high pressure, and is assumed to show both the di- 
rection and the extent of the 24-hour displacement of the 
storm center so far as it is due to the unequal distribution of 
pressure. If the pressure of the air from all directions toward 
the storm center be a factor in determining the direction and 
the velocity of the movement of the center, itis apparent that 
this “ general pressure resultant’ summarizes one of the forces 
that determine the storm’s path. 

By considering the above resultant pressure effect as one of 
two component forces that cause the storm center to move 
along its path, it is possible to find the other component, or 
the so-called “eastward drift,” by resolving an observed 24- 
hour movement into its two corresponding eieeteamaaee by the 
parallelogram of forces. 

It may be expected that the second component,or drift,should 
have approximately the same direction and value for two or 
more storms in the same locality for any given month of the year, 
and in fact the values when charted for each locality show an 
agreement that can not be wholly the result of accident. 


1 This is very nearly the scale of the Washington morning weather 
map (Form C), or the outline forecast map (Form A), or the Form A-C, 
which was prepared some years ago for special study by adding the con- 
tour lines for each 1000 feet for Canada, United States, and Mexico. 
The engraving from which these maps are printed represents a polyconic 
projection in which the linear dimensions are 1/10000000 of correspond- 
ing distances on the earth’s surface. That is to say, the distance from 
the pole to the equator is represented by one meter, and the length of a 
degree of a great circle by 11.111 millimeters, or 0.44 inch. Adopting 
the dimensions of the Clarke spheroid of 1866, as in the Smithsonian 
Geographical Tables, we have for the radius of the sphere having the 
same surface as that spheroid 3958.8 miles; its cireumference is 24873.8 
miles, and its surface 196,940,400 square miles. A degree of a great 
circle is, therefore, 69.094 miles, which, on the seale of 1/10000000, be- 
comes 0.4378 inch on the morning weather map, or at the rate of 157.8 
miles to the inch; nine-tenths of a degree is 62.18 miles; 0.91 degree is 
62.99 miles, 
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To illustrate the method of computing the pressure com- 
ponent, draw lines on any map outward from the center of 
the storm and measure the rise of pressure along each radius 
so long as that radius is nearly perpendicular to the isobars. 
We obtain the figures in the following tables from the maps 
of May 25, 26, 27, 28, and 29, 1903: 


TABLE 1.—May 25, 1903, storm center over New Mexico. 


Resolved pressure. 


Measured Difference Pressing 
toward— in pressure. toward— 
E | 8. 


Inch. In, In In. In. 

n. 0,20 8. 0.00 0.00 0.00 06,20 
ne 0. 20 sw, 0.00 0.14 0.00 O14 
0. 50 w. 0.00 0.50 0.00 0.00 
se, 0. 20 nw 000 0.14 0.00 
0.00 n. 0.00 06.00 0,00 0.00 
0, 00 ne, 000 06.0 0.00 6.00 
w. 20 e, 0.20 0.00 06.00 0.00 
nw, 20 se 0.14 0,00 6.00 0.14 


Resultant 0. 56 inch, 8. 52° 18’ W. 
TABLE 2.—May 26, 1903, storm center over northwestern Texas. 


Resolved pressure. 


Measured Difference Pressing 
toward — in pressure. | toward— 
N. | 


Inch, In, In. In. in. 

0.10 0.00 06.00 0.00 0.10 
ne, 0,00 sw, 0.00 6.00 0.00) 6.00 
0.60 w. 0.00 0.60 0.00 0.00 
se, 0,30 nw 0.00 0.21 6.21 6.00 
0.30 n. 0.00 0.00 0.30 0.00 
aw, 0.30 he 0.21 0.00 0,21 0.00 
w. 0.30 0.30 06.00 0.00 0.00 
nw, 0. 20 se 0.14 0.00 0.00 
0.65 0.81 0.72 O24 
Excess. . 0.16 0.48 ..... 


Resultant 0.51 ineh, N. 18° 26’ W. 
TABLE 3.—May 27, 1903, storm center over Wisconsin. 


Resolved pressure. 


Measured Difference Pressing 
toward in pressure. toward— 
w. N 
Inch In, In 
0.10 0.00 0.00 0.00 0.10 
he, 0.10 sw 0.0 6.07 0.00 0. 07 
0.50 w. 0.00 0.50 0.00 06.00 
ae, 0.70 nw 0.00 0.49 0649 000 
0. 40 0.0 06.00 6.40 0.06 
0,40 ne 0.23 0.00 0.00 
w. 0.20 6.20 06.0 0.00 6.00 
nw, 0.10 se 0.07 0.00 0.00 0.07 
voce 0.55 1.06 1,17) O24 


Resultant 1.06 inches, N. 28° 44° W. 
TABLE 4.—May 28, 1903, storm center over northwestern Tecas. 


Resolved pressure. 


Measured Difference Pressing 
toward— in pressure. toward— 
w. N s 
Inch. Tn In. In Tn. 
0. 30 s 000 000 6.30 
ne aw 00 O00 
0.60 w 0.00 0.60 000) O00 
se, 0. 30 nw 6.00 6.21) 0.21 0.00 
n 0.00 600 6.10 O00 
aw, 0.10 ne 0.07 0.00 0.07 0.00 
w. 0.10 0.10 0.00 06.00 0.00 
nw, 0.40 se 0.28 0.00 6.00 6.28 
Sum 0.45 0.95 0.38 O72 


Resultant 0.60 inah, 56° 47’ W. 
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TABLE 5.—May 29, 190%, storm center over Kansas. 


Resolved pressure, 


Measured = Difference Pressing 
toward— inpressure. toward— 
w. N. 
In In. In. | In 
n 60 0.00 0.00 0.00 0. 60 
0. 70 | sw 000 06.49 0.00 0.49 
«, 0. 60 w. 000 0.60 0.00 0. 00 
mt 0. du nw 0.00 6.21) 0.21 0.00 
s. 0, 20 n 0.00 0.00 6.20 0.00 
=W, 0.10 ne 0.07 0.00 0.07 0.00 
0.46 e, 0.40 06.00 6.00 0.00 
nw, 0. 40 se 028 0.00 0.00 0.28 
0.75 1.30 0.48 1.37 


Resultant 1.05 inches, 31° 43" W. 

Vigure 1 shows the method followed to determine the direc- 
tion and amount of the 24-hour drift for a given locality; the 
vector . represents the direction and movement in 24 hours 
of the storm that was centered near Amarillo, Tex., 8 a. m., 
May 26, 1903; the vector .r, represents the resultant of all 
the pressures acting on the storm center, as determined from 
the increase of pressure outward from the storm center in all 
directions, as shown on the weather map at 8 a. m. and as 
given in Table 2, illustrating the method for computing the 
pressure component. 


Fie. 1. Fia. 2. 


In fig. 2 we present a similar study of the path of the storm 
that was centered near Amarillo, Tex., 8 a. m., May 28, 1903; 
the vector y represents the observed or actual 24-hour path 
of the storm; the vector y, is the resultant of all the pressures 
exerted on the storm center determined from the measured 
increase of pressure, as shown in Table 4. 

The resultant of x and «, is the drift, x,, or, conversely, the 
resultant of .r, (the pressure) and «, (the drift) is . (the path). 
Similarly for y,, y,, and y. 

Now the drift is a very general atmospheric phenomenon. 
The pressure components we see before our eyes, changing 
on every map, but the drift may be plausibly assumed to change 
but little forany given month and locality. Probably the aver- 
age of all the observed daily paths, x, y, etc., for a series of 
storms will, toa large degree, eliminate the variable part of the 
pressure component, so that instead of going through the 
laborious process of resolving every storm track we might 
take an average that would give nearly the same result, and 
especially would this be the case if we took an average of only 
those storms for which the pressure resultants 7,, y,, etc., are 
zero. That is to say, these storms will give us the values of Ry 
y,, without the labor of the resolution of each parallelogram 
of forces. The mean drift of storms whose pressure result- 
ants are zero is the same as the average of the storm tracks 
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themselves. These have been compiled for each month and 
for each location as shown on the Charts, IX to XX, and are 
called normal storm drifts. By adopting these as the values 
of x, for any given month and place, and combining with 
them the values of +, or the pressure component for any 
special storm or date, we can deduce by the parallelogram of 
forces the value of x or a prediction of the actual path for 
that storm and date. 

It is not possible for me to state within what limits the drifts 
on Charts IX to XX are correct, for the reason that their abso- 
lute values are unknown, yet I believe them to be close 
approximations for the several months. The Washington 
weather maps for 1890 to 1904, inclusive, were used in the 
preparation of these charts; they are not hypothetical possi- 
bilities, but were determined by resolving actual storm paths 
by the laborious method explained in the preceding text. It 
is assumed that any actual 24-hour storm track is the re- 
sultant of the effect of an eastward drift combived with the 
influence of the pressures acting toward the storm center. If 
the pressure effect be eliminated from the actual storm track, 
the remaining component represents the 24-hour eastward 
drift, and the average of many of these latter is taken as the 
24-hour normal storm drift. Such averages were computed 
by dividing the country into 5-degree squares and grouping 
by months the values representing the eastward drift for all 
the storms that passed over the several 5-degree squares. 
The means thus obtained have been entered on Charts IX to 
XX as the normal drift for 24 hours. 

Our charts of normal drifts give 7, not only as to direction, 
but also as to distance, by the scale of miles on the charts, and 
it remains only to determine the value of z, on the same scale 
of miles before we can combine them together. This has been 
done by constructing a number of diagrams similar to figs. 
1 and 2. In each of these diagrams the resultant pressure 
component, ,, y,, ete.,as given in Tables 1, 2,3, 4, 5, expressed 
in inches of barometric pressure, has been previously multi- 
plied by a factor in order to convert it into miles. Each 
diagram similar to fig. 1, constructed with .r in miles but «7, in 
inches, will give a value of x,, varying in length and direction; 
whereas if a proper scale be used for .r, the values of , may 
be made to agree as to either length or direction, but not 
necessarily as to both. I have chosen to make them agree as 
to direction; that is to say, I have adopted the hypothesis 
that the normal drift is in the same direction for any given 
locality throughout the whole period studied by me, but may 
vary in intensity with the season or month. In this way I 
have been able to determine the factor expressing the rela- 
tion between inches of resultant pressure and miles of dis- 
tance in its effect on the motion of thestorm. I find that this 
relation is fairly constant for any given locality and month. 
In general, each tenth of an inch of pressure has been found 
equivalent to a movement of about nine-tenths of a degree of 
a great circle, or to 62.99 miles, or 0.40 inch on the scale of 
the morning weather map. Thus, for instance, in December, 
in Colorado, a storm center is, during 24 hours, carried east- 
ward 725 miles by the drift; and if it is also subject to a pres- 
sure that tends to force it southward 400 miles in 24 hours, 
then the resulting movement is 790 miles to the southeast. 

Charts XXI to XXVIII illustrate the use of this system in 
forecasting the probable direction and rate of movement of a 
storm center. In these charts the vector a is the 24-hour 
eastward drift, b the resultant of the pressures acting toward 
the storm center from all directions, and ¢ the resultant of a 
and b, or the path that the storm center will probably follow 
in the succeeding 24 hours. 

The following table gives the increase in pressure, measured 
from the storm center outward along lines radiating to the 
north, northeast, east, etc., that was used in computing the 
vectors 6 on Charts XXI to XXVIL 
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TABLE 6. 


Number of chart. 


XXL XNXUIL* XXIIL¢ XXIV XXV_ XXVI 
0.2 0.1 | 0.1 0.2 0.3 0.6) 0.6) 0.7 
Northeast... 0.0) 0.1 0.1 07) O7 
05) 0.6. 0.5 02/ 06) 06) 06 
Southeast.......... 0.2) 0.3 0.7 0.1 0.3 03; 0.3) 0.2 
0.0 0.3 0.4 0.0 a3; 0.8 
Southwest......... 0.0 | 0.3 0.4 0.1 0.1 0.1 0.2 | 0.3 
02) O38 0.2 02) O4 03) 03 
Northwest......... 0.2; 0.2 0.4 a4) 0.5 0.5 

* Storm center over Wisconsin. ¢ Storm center over Utah. 


From a study of storm movement by the preceding method, 
it is apparent that the rate and the direction of movement of 
a storm center in relation to its movement along the lines of 
drift is governed largely by the variable component represent- 
ing the displacement of the storm center arising from the 
unequal pressure distribution at sea level; hence it follows 
that when the resultant pressure acts toward the left (when 
facing the direction of normal progression) the storm will 
move to the left of the normal direction of advance, and when 
the resultant presses to the right the storm will move to the 
right. When this resultant pressure is acting in conjunction 
with the eastward drift, the storm’s rate of movement will be 
accelerated; and when in opposition to the eastward drift, the 
storm’s progress will be retarded. It appears that in nearly 
all instances the storm increases in intensity when forced to 
move to the left, and loses intensity when forced to move to 
the right, of the normal track or drift. 

Naturally exceptions are to be found in applying the method 
outlined above, but in practically all instances the exception 
has been the result of an unforeseen increase or decrease in 
the pressure toward the storm center from some one or more 
of the several directions, which, in addition to offering an 
explanation of the exception, tends to prove the correctness 
of the general principle. Of course the application of the 
method is limited when the storm center is near a region from 
which no pressure observations are available, as, for instance, 
with the storms that move along the Canadian border. In cases 
where there are a number of ill-defined storm centers it is not 
always possible to determine which center will become the 
primary one and which centers will be dissipated, and there- 
fore there is more or less doubt whether the deductions will 
be borne out by subsequent events. In nearly all instances 
involving exceptions, the error in predetermining the move- 
ment of the storm center is apparently due to inability to 
determine the exact values that should be used to represent 
the pressure toward the storm center from the several direc- 
tions; especially is this the case when the barometric changes 
over large areas are rapid. 

It has also been noted that when the north-south tempera- 
ture gradient is strong there is a tendency for the progressive 
motion of storms to increase, and when the isotherms are par- 
allel to the normal drift and are congested the tendency is 
for the storm to follow closely the path marked out by the 
isotherms, despite the fact that the pressure resultant may 
indicate a different path. 

Again, when the areas of high pressure are moving rapidly, 
allowance must be made for the rapidly changing pressure 
distribution also. 

When the isobars are parallel to the Rocky Mountains, 
especially with a winter high over the Plateau region, the 
pressure outwardly from the storm center must not be con- 
sidered beyond the Rocky Mountain divide. 

In order to show the results of the application of this 
method in actual practise, the accompanying Table 7 has been 
compiled from the forecast maps prepared by the author dur- 
ing the month of January, 1903. The same data are graphi- 
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TABLE 7. 


Increase in pressure, in tenths of inches, meas- 
ured outwardly from the storm center toward: 


Actual movement Predicted move- Angular diver- 


Location of storm center, of storm center ment of storm gence between 
Date, 1903. 8a. m, in succeeding center in succeed- = actual and +e 
N NE k Sh. s. sw. Ww. NW. 24 hours. ing 24 hours. dicted paths. 

em,.t 

GONE 2 4 2 0 0 0 0 7.5 6.5 15.0 
3 5 4 3 2 3 3 5 14.0 12.0 13.0 

4 6 6 5 5 6 6 5 15,5 14.0 4.0 

ee 2 2 1 0 1 5 2 10.5 14.0 17.0 

600 0 0 1 2 0 0 4 1 12.5 14.5 7.0 

6 ccs) * * * * * * 13.5 13.5 10.0 

Lower Michigan .............. 10 10 6 9 11 12 12 12 17.5 21.0 5.0 

4 5 0 0 0 0 1 3 11.5 13.0 0.0 
Dskbbekerac sekeasderes steneds Rio Grande Valley............ 0 5 4 2 0 0 0 4 17.0 11.0 19.0 
2 2 7 5 4 6 7 6 23.0 23.5 3.0 

Miuncee ebiegedecesee cevvecese Lake Superior ................ 6 6 7 9 3 4 6 6 12.5 10.0 0.0 
600806 3 6 5 5 2 3 5 6 16.0 13.5 90 
* * * * * * 12.0 12.5 9.0 

Upper Michigan ........ ..... * * * * 14.0 12.5 7.0 

5 6 5 4 3 3 4 4 10.5 10.0 3.0 

6 4 2 1 2 1 1 5.0 5.0 9.0 

DOBRO 4 1 7 3 2 2 2 4 8.0 8.0 7.0 
ree reer rT 4 5 4 5 4 5 5 3 14.5 13.5 7.0 

Lake Michigan .......... * * * * * 9.5 12.5 4.0 
* Normal storm track used as predicted path; impossible to get correct pressure resultant. + Expressed in centimeters as measured on the 8 a.m. maps, where 1 centimeter = 

% degree of a great circle, or about 62.2 English statute miles on the earth's surface, and where 0.438 inch is a degree of the great circle, or about 69.09 miles. | 777.4 miles, 


cally shown on Chart XXVIII. The table shows the increase in 
barometric pressure outward in every direction from the storm 
center; from the data in these eight columns the pressure 
resultants were determined, and thence the paths predicted 
by the present method. This information may be useful to 
any reader who cares to check the results shown by the charts. 


CLIMATOLOGY OF soon EIGHTEENTH CEN- 


By C. Tatas, U.S. Weather Bureau. 


Foremost among the early writers upon the island of Santo 
Domingo, was Médeéric-Louis-Elie Moreau de St. Méry, who pro- 
duced three voluminous works upon the French possessions 
in the West Indies. Born at Fort Royal, Martinique, in 1750, 
he passed his early manhood in Paris, migrated thence to 
Haiti, and settled at the then capital of the colony, Cap Fran- 
cais (now Cap Haitien). He held an important office in the 
administration of the colony, and also, under a commission 
from Louis XVI, traveled extensively through the French 
West Indies, collecting material for a work which was pub- 
lished in 1785 under the title, “ Lois et Constitutions des 
Colonies Francaises de l’'Amérique sous le Vent, de 1550 a 
1785.” Returning to France, he took an active part in the 
French Revolution, until obliged to flee from his political 
enemies to the United States. It was during a period of exile 
in the latter country that he published two works descriptive 
of the island of Santo Domingo; one devoted to the Spanish 
part of the island, and the other to the French part. 

Having recently obtained access to the latter of these works,' 
I have, at the suggestion of the Editor of the Mownruty 
Wearner Review, extracted and translated those portions re- 
lating to the climate—a subject to which the author devotes 
a generous share of attention. The original material is 
scattered through the two volumes of which the work is com- 
posed; and itis frequently so diffuse in style and so overloaded 
with trivial details that a certain amount of condensation was 
imperative; but I have not intentionally omitted anything of 
strictly meteorological interest and importance. 

Haiti enjoys the rare distinction of having been more 

‘Moreau de St. Méry, M. L. E. Deseription tupographique, physi- 
que, civil, politique et historique de la partie francaise de I'Ile Saint- 
Domingue. Philadelphie. 1797. 2 vols. This work was republished 
in 1875( Paris. Morgand. 2 vols., 8°), but I have seen only the original 
edition. It is to this day regarded by the Haitians as the highest 
authority upon the physical geography of their country, and is quoted 
at length in the latest Haitian gazetteer ( Rouzier, S. Dictionnaire 
géographique et administratif d'Haiti. Paris. 1899). 


thoroughly studied climatologically in the eighteenth century 
then in the nineteenth. As a French colony Haiti reached a 
high state of civilization, and among its prosperous inhabit- 
ants were many assiduous cultivators of the sciences. A 
scientific society, the Cercle des Philadelphes, flourished in 
colonial days, and it is understood that a volume (Tome II) 
of the memoirs of this society was devoted to meteorology, 
but, in spite of diligent inquiry, I have not been able to obtain 
or locate a copy of this work. Possibly it was the source from 
which Moreau de St. Méry drew most of his information upon 
the climate of the colony. 

Whereas under French rule meteorological observers were 
well distributed over the country and interesting local 
peculiarities of the climate were brought to light, since the 
war of independence meteorology has been almost entirely 
neglected except at Port au Prince. At the latter place 
regular observations were maintained by Ackermann from 
1863 to 1868, inclusive; since 1888 they have been made by 
Scherer, of the College St. Martial. Scherer’s observations 
are published in detail in the Jahrbucher of the Vienna 
Central-Anstalt; and both Ackermann’s and Scherer’s observa- 
tions were fully discussed in the “Anhang ” to the Jahrbuch 
for 1893, and in the Meteorologische Zeitschrift for March, 
1897, pp. 116-119. Outside of Port au Prince and its environs 
no observations are known to have been made in Haiti during 
the nineteenth century, with the exception of brief series at 
Cap Haitien and Sans Souci,’ about 181%, and rainfall observa- 
tions at one or two of the stations recently organized by 
Professor Scherer. 

Finally, in 1905, the Société Astronomique et Météorologique 
de Port au Prince was organized, having, as one of its objects, 
the inauguration of climatological observations throughout 
the country. The monthly leaflets published by this society, 
as well as those published by Professor Scherer, now include 
results from a few stations outside of the capital. 

In the following translation will be found particulars re- 
garding the climate of most of the parishes into which the 
French colony was divided. Although the boundary lines of 
the parishes are not given on the accompanying map, fig. 1, 
the location of each parish is indicated in a general way by 
that of its chief town, which usually bears the same name. In 
the case of the Artibonite plain and river the author has found 
it convenient to treat several contiguous parishes together, as 
they have similar physical features. 


* Tippenhauer, L. G. Die Insel Haiti. Leipzig.  1sy3. 
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Fie, 1.—Chart of the French part of the island of Santo Domingo in the eighteenth century. (From Moreau de St. Méry: ‘‘ Description de la partie 
francaise de I'Lle St. Domingue.’’) 


In St. Méry’s work the temperatures are invariably expressed 
in Réaumur degrees, and rainfall measurements and barometer 
readings in French inchesand lines. For these the translator 
has supplied, in brackets, the centigrade and metric equiva- 
lents, respectively, in order that the observations’ may be 
readily comparable with those of modern observers. 

NORTHERN PART. 

Parish of Fort Dauphin.—The climate is extreme. After an 
annual drought, which ordinarily lasts from February to May 
or June, the rains become excessive with the first thunder- 
storms. 

Parish of Ouanaminthe.—The climate of this parish is similar 
to that of the parish of Fort Dauphin, but with this peculiar- 
ity, that, especially in the canton of Ouanaminthe proper, the 
droughts are much more severe and the rains which follow 
them cause much greater floods. Violent thunderstorms 
occur; in fact the thunderstorms which move toward the 


northern part of the colony take their rise in the chain of Cibao 
and the mountains near Maribarou, and it has passed into a 
proverb to say, when a distant thunderstorm is heard, ‘‘ Mari- 
barou is growling” (“ Maribarou gronde”). Lightning strikes 
here quite frequently, and has caused many fires. On June 17, 
1783, at 2:20 p. m., after a furious wind and rainstorm, a fall 
of hail occurred, some of the hailstones being as big as one’s 
fist. It lasted about twenty-eight minutes and was followed 
by a shower. Fortunately the rain which preceded the hail- 
storm had caused the negroes and animals to get under shelter, 
otherwise they would have been injured or even killed by the 
enormous hailstones. 

On October 2, 1764, lightning struck in the town of Oua- 
paminthe, where it killed M. Belleville, an attorney of Fort 
Dauphin, M. Chaillou, an ex-notary, and a carpenter. Ten 
other persons who were in the room were knocked over by the 
shock without receiving any injury; but two Spanish soldiers, 


— 
| / 
20 
w ap Bueno 
| = 
| 
\ \ x. 


66 MONTHLY WEATHER REVIEW. 


of the guard post on the other side of the Massacre {River}, 
were killed. 

Parish of Valliére.—The situation of this parish, surrounded 
by mountains, protects it from the droughts which devastate 
the open plains in its vicinity. On the other hand it is sub- 
ject to excessive rainfall and floods. In the hurricane of Au- 
gust 4-5, 1772, which was felt from Ouanaminthe to St. Mare, 
the wind, which blew from the southeast, threw down buildings 
and destroyed the manioe, rice, and peas. The Acul de Samedi, 
the Acul des Pins, and Nouvelle-Bretagne were ravaged; the 
coffee crop, which was on the bushes, was nearly half de- 
stroyed, and what remained in the storehouses of the crop of 
the preceding season was considerably damaged. An abun- 
dant rain, lasting 24 hours, added floods to the list of calamities. 

The climate of Valliére is quite cool, and would even be 
found cold by the inhabitants of the cities. The fruit trees 
of France could be naturalized here. 

Parish of Terrier Rouge.—The climate of Terrier Rouge is 
generally dry. This parish suffered extremely from the 
drought which prevailed here from the end of August, 1785, 
to April, 1786, and which is believed to have caused sponta- 
neous fires in several cane fields. 

Parish of Le Trou.—The climate of the plain of Le Trou is 
made known through the observations of Mr. Warlock in 1783, 
1784, 1785, and 1786 on the Craon estate, situated about half- 
way between the eastern and western extremities of the plain 
and at the foot of the mountains. It should be observed that, 
like the Dubuisson estate adjoining, this place receives rain 
squalls in which the rest of the plain does not share. To 
make the observations apply to the plain generally one should 
deduct a few inches from the rainfall. 

The following are the results of these observations: 


Total rainfall. 
Year Number of lent in 

rainy days. millime- 
*Inches. Lines. ters. 
1783... 76 49 5 1338 
1784. 109 73 2 1981 
40 1 1085 


* French inch =1.065765 English inches. 


The rainy months are June, July, August, September, Octo- 
ber, and November, for which the results were: 


Equiva- 

Teas Number of lent in 

rainy days. inches, Millime- 

te 

23 623 
1744........ 71 46 1245 
1785. ....... 19 ou 
61 3s 1029 


The observer remarks that of these four years the most 
favorable for agriculture was 1785, because it was preceded 
by a very rainy year and one in which the rainfall was evenly 
distributed. For the opposite reason the year 1786 was a 
year of drought, in which wells, pools, brooks, and even rivers 
were dried up, although it had more rain than 1783 or 1785. 
But drought had prevailed from November, 1785, to July, 
1786; so that the evaporation was excessive during the first 
rains that succeeded this long interval. 

The greatest height of the barometer during these four 
years was 28 inches 4 lines [766.98 mm.]}, and its least height 
27 inches 6 lines [744.42 mm. |. 

The Réaumur thermometer indicated a maximum tempera- 
ture of 32° [40° C.), and a minimum of 15° [19° C.}. 

The prevailing winds are east-northeast by day, and west- 
southwest at night. The rarest are those from northwest and 
southeast. 
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On May 5, 1786, intolerable heat prevailed at Le Trou. The 
Réaumur thermometer, placed in the shade and having a north 
exposure, stood at 19° [24° C.] before sunrise, and rose to 
314° [39° C.] at 2 o'clock. The wind was southerly and vari- 
able. More than two hundred wardrobes (armoires) and tables 
of mahogany were burst and split from top to bottom. 

The climate of the mountains is much cooler than that of 
the plain, and droughts are much less felt, especially in the 
east. The canton of Ecrevisses, for example, about three 
leagues in circumference, has a soil somewhat superior to that 
of Moka, which it adjoins. It formerly received from 90 to 
100 inches [24 6 to 2707 mm.] of rain per annum, and the 
hurricane and rains of August 4—5, 1772, which devastated it, 
augmented this proportion, but since 1773 it has been subject 
to drought like the rest of the parish. The year 1777 was 
exceptional, and nearly the above amount fell. The drought 
of 1776 induced M. Chevalier, an inhabitant of the mountain 
of Eerevisses, to plant cotton, which succeeded perfectly. 
Encouraged by this attempt, he planted an immense quantity 
in 1777, and it was entirely destroyed by the rains. In the 
summer of 1781 the canton of Ecrevisses was favorably treated. 
The “norths”’ generally furnish a third part of the rainfall of 
the year. 

[« Norths”’ are persistent north winds, characterizing cer- 
tain seasons. Sometimes the term is applied to what we now 
eall northers. Cf. Dampier’s “ Voyages” and the accounts 
given by other early navigators of the meteorology of the 
Caribbean. | 

Parish of Limonade.—The Réaumur thermometer, during 25 
years of observations in the plain of Limonade, in the vicinity 
of the sea, did not rise above 28° [35° C.|, and did not fall 
below 18° [22)° C.|}. The temperature in the mountains 
varies according to elevation and locality. In winter it ranges 
commonly from 9° [11° C.| at dawn to 16° [2u° C.| in the 
greatest heat of the day, and in summer from 18° to 22° | 22° 
to 28° C.}, except that days totally without breeze may carry 
it up to 27° [34° C.|, a very rare occurrence. 

The amount of rain falling annually in the plain may be 
estimated at from 80 to 90 inches [2166 to 2436 mm.|. Some- 
times, during the season called in the Windward Isles “hiver- 
nage,’ i. e., the period from July to October, little wind squalls 
occur, which unroof and overturn the negro cabins and even 
the cane barns (cases 4 bagasses), damage tile and slate roofs, 
and destroy the banana plants. 

These wind squalls are accompanied by excessive rain, 
causing disastrous floods. The destruction wrought by these 
tloods, however, is not to be compared to that due to droughts, 
which for twenty years have been continually growing more 
frequent. 

Parish of Sainte Rose.—The climate is mild at Sainte Rose, and 
even on the summit of la Montagne Noire (Black Mountain) a 
temperature of 9° R. above freezing [11° C.}] has been observed 
during the night. The finest vegetables, superb flowers, and 
large artichokes grow on this mountain, where more than one 
inhabitant of the Cape [i.e., the town of Cape Haitien| or the 
plains has recovered his health in an atmosphere which seems 
sharp and cold by contrast with the heat of the Tropics. 

Formerly the annual rainfall at Sainte Rose was estimated 
at 10 inches [2436 mm.|. But Santo Domingo is continually 
growing dryer, and for some years past hardly two-thirds of 
this amount has been observed. The rains are brought by the 
norths and by thunderstorms, but the latter are the most 
potent cause, tor the six rainy months are generally considered 
to be June-November, which give seven-tenths of the rainy 
days and five-eighths of the annual rainfall. 

Parish of St. Louis du Morin.—This parish has a compara- 
tively hot climate, and it is in the middle rank with regard to 
rainfall. The lower part of the plain may receive annually 50 
inches {1354 mm.} of rain, and this quantity is somewhat 
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exceeded in the vicinity of the “ mornes” [isolated hills or 
mountains}, where, moreover, the moisture is conserved for a 
longer time. The rainy months are May-December, and the dry- 
est month is April. The heat is extreme in the long days, and 
in the absence of a breeze. A Réaumur spirit thermometer at 
the town of Petite-Anse, at noon September 7, 1775, stood 
at 24° {30° C.} in the shade, and rose to 49° [61° C.} in the 
sun. In October, 1779, a similar thermometer, exposed in a 
well-ventilated room, in the same town, rose to 34° [425° C.| 
at 4 p. m. 

Parish of Dondon.—The greatest range of temperature ob- 
served in ordinary years is 20° R. [25° C.|; for the tempera- 
ture fluctuates between 5° R. [6° C.] and 25° R. [31° C.} in 
exposed valleys. In the summer the thermometer ranges from 
12° to 24° R. [15° to 30° C.}; in winter from 7° to 15° R. [9° 
to 19° C.|. In the middle elevations of the mountains the 
range is 10° to 22° R. [12}° to 274° C.} in the summer, and 4° 
or 5° to 12° R. [5° to 15° C.} in winter. 

Dondon is exposed to southwest squalls, which are the pre- 
cursors of violent thunderstorms, and which, though of brief 
duration, are very destructive. Sometimes this wind lasts for 
a considerable time, as during the disastrous hurricane of 
August 4-5, 1772. 

Parish of Marmelade.—This parish was so named by the 


inhabitants of surrounding districts because the excessive - 


rains make of its soil a kind of mush or marmelade. 

A greater variety of climate prevails in this parish than in 
the other parishes. In the canton of Marmelade proper, the 
temperature corresponds to that of the inland provinces of 
France at the end of a beautiful month of May. In the six 
months from October to April the Réaumur thermometer 
descends to 9° [11° C.] at sunrise, and rises only to 16° [20° 
C.| toward midday. In the other six months it rises to 24° 
[30° C.] by day and falls to 20° [25° C.} at night. It rarely 
reaches 27° [34° C.], even during the hottest years. The 
nights are cool, and one can seldom dispense with a cotton 
quilt. The rainfall is abundant, and may be estimated at as 
much as 100 inches [2707 mm.]. Thunderstorms are frequent 
and destructive. They occur, however, only in summer, are 
frequently nocturnal, and are of brief duration; hence they do 
not prevent the enjoyment of blue skies, which continue even 
during the prevalence of the norths. 

In the canton of La Soufriére rain and fog are frequent. 
The weather in this canton is often cold enough, even in 
August, to make a fire agreeable. 

In the canton of Ennery it rains much less than at Marme- 
lade, and scorching heat is felt, which is attributed to the 
proximity of the Spanish savannas. The heat seems to 
increase with the clearing of the land. 

Parish of Petite-Anse.—The climate of this parish may be 
studied from the trustworthy observations of M. Odeluc, made 
on the Galifet plantation, near the church, during the last 
four months of 1784 and the years 1785 and 1786. 

Instruments: Spirit thermometer, exposed in the shade, in 
a room nearly always open, windows closed only by Venetian 
blinds, and facing the north. Rain gage a tin vessel, one 
cubic foot in volume, graduated, mounted on a pedestal, and 
isolated. Evaporation measured in a tin vessel eight inches 
square in horizontal section by five inches deep, graduated 
and set in a wooden box filled with earth. 

Last four months of 1784. 

Highest temperature in shade : (September 11, midday) 27° R. [34° C.]. 

Lowest temperature: (December 23, before sunrise) 14° R. [174° C.}." 

Difference : 13° R. [16° C.}. 

Rainfall: 13 inches, 11 lines (377 mm. }. 

Evaporation: 25 inches, 5 lines [688 mm. }. 

Rainy days: September, 10; October, 6; November, 10; December, 6. 

Prevailing winds: east, north, and southwest. 


*On December 31, at 6a, m., the temperature out of doors fell to 114° 
R. [14° ©. }. 
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1785. 

Highest temperature.... 254° R. [32° C.]. 

Lowest temperature..... 14° R. [174° C.}. 

114° R.[ 14° C.]. 

75 inches, } line [2031 mm. 

Evaporation ............ 70 inches, 5 lines [1906 mm. |. 
1786. 


Only 29 inches 2 lines [790 mm.] of rain, half of which fell in October 
and December. Extreme dryness characterized the first four months of 
the year. During February, March, and April southwest winds so hot 
as to eause the splitting of furniture and the breaking of earthenware 
vessels. 

Parish of Cap Francais. {Generally referred to as “le Cap,” 
“the Cape.” The modern Cap Haitien.] The town is shut in 
by mountains on its north and west sides, and in part on its 
south side. It is fully exposed to the morning sun, while the 
sea breeze is turned aside by the mountains back of the town 
and hardly tempers the heat. A hot climate is the result. A 
Réaumur spirit thermometer, shaded and exposed to the north, 
gives annual extreme readings of 16° [20° C.] and 28° [35° C. |. 

January is commonly very rainy and is likely to have winds 
from northeast to northwest. The mountains appear hazy in 
the distance. The temperature is 16°-18° R. [20°-22}° C.} in 
the morning; 20°-21° R. [25°-26° C.} at noon. 

February is very similar to January, but is marked by greater 
cloudiness, while the rains are less continuous. 

March resembles February, but the north wind is sometimes 
replaced by a west wind, raising the temperature; the ther- 
mometer reads one or two degrees higher than in January. 

April is very variable from year to year; sometimes it 
prolongs the period of the norths and rains, but more often 
it is dry; violent northeast winds spring up, “brises cara- 
binées”’** are frequent, and thunderstorms occur. The tem- 
perature continues to rise. 

In the first part of May the strong breezes of April still 
prevail; they are succeeded by southerly winds in the latter 
part, with a stifling atmosphere and frequent thunderstorms. 
There have been years (e. g., 1775) when for six successive 
weeks a daily thunderstorm has burst upon the Cape at nearly 
the same hour (between 5 and 6 in the evening). Sometimes 
it lasts only an hour or two, at other times it continues far into 
the night. 

June begins like the latter half of May; in both months the 
temperature reaches 24° or 25° R. [30° or 31° C.}. The thun- 
derstorms are shorter and less regular and cloudy skies are 
more frequent. Violent northeast winds reappear at the end 
of the month, and the thermometer shows alternations of heat 
and cold. 

During July thunderstorms still occur from time to time, 
and also rains; but the heat is greatly increased and reaches 
25° and 26° R. [31°-32}° C.] at midday. The winds are vari- 
able and pass from northwest to southeast; they hardly seem - 
to cool the air. 

August is dry; rain only occurs with a thunderstorm; the 
temperature is the same as in July. 

It is in September that the climate is most trying and that 
the temperature reaches its highest point. The winds are irre- 
gular, and even lacking for days together. The thermometer 
reaches 28° R. [35° C.] and even higher at times. If occasion- 
ally a little rain occurs the air is merely made closer by it. 

October is looked forward to with impatience; unless the 
norths are delayed it comes as a relief after six months in 
which the heat® has been an incessant cause of complaint. If 
the norths make their appearance the temperature no longer 
rises above 23° or 24° R. [29°-30° C.]; if they are delayed it 
reaches 25° R. [31° C.}. 

* Brise carabinée. Brise soudaine et violente comme un coup de cara- 
bine.— Larousse. 

5«*Celle-ci faisait dire A quelqu’un, avee assez de verité, qu’a Saint- 
Domingue on passait la moiti¢ de son temps a suer et l'autre a s’essu- 
yer.” 
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In November the thermometer falls to 18° R. [224° C.], but 
also rises to 24° R. [30° C.] unless the norths are very pro- 
nounced. 

December also belongs to the season of norths, but is some- 
times absolutely dry. The thermometer falls to 16° [20° C.}. 
Not infrequently, however, thunderstorms occur, adding their 
heavy rains to the fine and penetrating rains which accompany 
the north winds. 

During the hot months the nights are generally as hot as 
the afternoons, and are very oppressive. 

Thunderstorms are generally very severe at the Cape, and 
lightning frequently strikes here. 

Toward the end of 1772 there were several months of rain 
and great floods. In 1732 the rains were so continuous that 
public prayers for their cessation were offered during October. 
Destructive rains also occurred in May, 1735, during several 
months of 1752, and in April, 1766. During the last four 
months of 1787 it rained every day. 

On the other hand, a severe drought prevailed during eleven 
months of 1726. April, 1743, terminated a drought of six 
months’ duration. Droughts and famine occurred in 1753 and 
1754. In 1757 there were more than four months of drought. 
The same scourge reappeared at the beginning of 1764 and 
1769, and it has been very frequent since. It prevailed at the 
beginning of 1774; from January to August, 1776; at the end 
of 1778 and the beginning of 1779; from the end of 1780 to 
May, 1731; from the end of 1785 to September, 1786. Cruel 
famines accompanied the droughts of 1774 and 1778. No other 
drought, however, equalled that of 1786, which in some places 
lasted a year. Excessively high temperatures prevailed, and 
all the wells were dried up. 

The winds, also, display their fury at the Cape. August 
14, 1680, is famous for a terrible hurricane. In the night of 
November 13-14, 1765, there was a frightful hurricane, which 
greatly damaged the houses of the town, while all the vessels 
in the roadstead suffered, many small craft being sunk. A 
north on October 15, 1780, unroofed several houses. On Sep- 
tember 27, 1785, a moderate hurricane was experienced. 

Parish of Limbé.—Of all the parishes in the northern part of 
the island, that of Limbé receives the most rain. The rainfall 
from the first of April, 1783, to the end of March, 1784 [one 
year}, has been calculated at 17 feet 7 inches 8 lines [5730 
mm.|. These rains, though sometimes harmful on account of 
overabundance, insure the inhabitants against the occurrence 
of the droughts which so frequently devastate the other parts 
of the island. Droughts are not entirely unknown, however. 
The drought of 1786 was severely felt here. 

Parish of Plaisance.—The rivers of Plaisance are never dried 
up, the rains being too abundant to permit this. The annual 
rainfall is estimated at 80 inches {2166 mm.}, but the amount 
is decreasing. 

Partly to the abundant rains, and partly to the conforma- 
tion of the flat portions of the parish, is attributed the 
phenomenon of a fog of almost daily occurrence. It forms 
sometimes before sunrise, sometimes later; and varies greatly 
in density. Its base is most often on the ground, but some- 
times there is a well-marked interval beneath it. The colo- 
nists consider this phenomenon a trustworthy indicator of the 
weather; if the fog is gradually dissipated, it promises a fine 
afternoon; if it rises, rain is near at hand. In the rainy sea- 
son the fog does not often occur in the valleys, but seeks the 
high places; it disappears between 8 and 9 o'clock in the 
morning. 

Plaisance is for the most part mountainous, and even its 
valleys are at a considerable elevation above sea level; hence 
a cool climate. The maximum temperature in the valleys 
is 254 R. (32° C.), and at the summit of the mountains it 
does not rise above 22° R. [274° C.|. In general, the tempera- 
ture is cooler than that of the neighboring parishes by as 
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much as 3° or 4° R. This difference in temperature may be 
taken as one of the causes of the condensation of moisture over 
this well-watered region, especially as the fog is absent when 
the wind blows during the night. 

It is not very rare to see the temperature fall in a few hours 
as much as 7° or 8° in the higher parts of the mountain chains 
which border this parish. The cold then seems greater by 
contrast, though the thermometer still indicates 14° or 15° 
R. [174-19° C.}. 

Parish of Port Margot.—According to the observations of M. 
Le Gras, made on his wife’s plantation, there were at Port 
Margot: 

In 1781, 93 rainy days. In 1782, 112 rainydays. In 1783, 
146 rainy days, yielding 158 inches, 10 lines [4300 mm.| of 
rain. The rivers were in flood from the Ist to the 2lst of 
November, doing incredible damage. In 1784, 160 rainy days, 
and 123 inches [3330 mm.} of rain. The month of March, 
which generally is not rainy, yielded 20 inches 6 lines [555 
mm.}| of rain in 15 days. 

The foregoing observations were made near the center of 
the plain; on the coast the rainfall is about one-tifth less, 
near the mountains about two-fifths more. In spite of the 
considerable rainfall fog is rare. 

Parish of Le Borgne.—According to observations made by 
M. Odelueq, on his plantation, in the canton of Vallée de 
Josaphat, or Joseph, in the southwest, the highest tempera- 
ture during 1785 was 22° R. [27}° C.|, and the lowest 12° R. 
[15° C.}. One hundred and forty-six days with rain gave 340 
inches, 1 line [9206 mm.! of rainfall. According to observa- 
tions made by Father Balthazar, curé, during the first six 
months of 1788, the highest temperature was 22° R. [274° C. | 
at midday, and the lowest 15° R. [19° C.| at6 a.m. The rain- 
fall was 71 inches, 1} lines [1925 mm. ]}. 

Parish of Gros-Morne.—The air of Gros-Morne is very healthy. 
The regular east and east-northeast breezes contribute greatly, 
no doubt, to its salubrity. At the same time the climate is 
very dry, and sometimes no rain falls for six months, whence 
results great damage to crops and live stock, 

Parish of Petit St. Louis, or St. Louis du Nord.—The air is 
generally healthy, though the climate is so rainy that a month 
without rain is regarded as a drought. The temperature is 
similar to that of Port de Paix. 

A coffee mill on the estate of M. Dubuisson was struck by 
lightning, which did some damage to the woodwork. The 
following day M. Dubuisson, in showing to a visitor the effects 
of the lightning, touched one of the pieces of wood and re- 
ceived a violent shock, which caused his arm to swell and 
rendered him ill. The mill had upon him the effect of a 
Leyden jar. 

Parish of Port de Pair.—According to the meteorological 
observations made on the Souverbie plantation, which adjoins 
the town of Port de Paix, from 1775 to 1785, the Réaumur 
thermometer rose only twice to 28° [35° C.}, viz., on June 15, 
1775, and October 25, 1776, and did not fall below 14° [17}° 
C.) above freezing. Those made on the plantation of M. 
Gauché, at the lower entrance to the canton of Haut Mous- 
tique, give for the mean temperature, at 6 a. m., 15° to 20° 
[19-25° C.}; at midday, 22° to 26° [27}-32}° C.|; except that 
in March and April the temperature is sometimes 13° {16° C. | 
in the morning and 19° | 24° C.] at midday. Only three times 
did the temperature rise to 264° [33° C.). 

Thundershowers generally occur between noon and two 
o'clock. They come with equal frequency from east and west, 
but rarely from the south. Rains were excessive in May and 
June, 1689. 


® The duration of the observations is not stated. Hann (Met. Zeit., 
1589, p. 212) follows Moreau de Jonnés in assuming that this was one 
year's rainfall, but it seems much too great. 
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On August 15, 1784, the parish experienced a moderate gale, 
which threw down nearly all the banana plants. 


WESTERN PART. 


The western part has less rain than the northern part. This 
is due to three causes. Firstly, the chain of mountains along 
the eastern frontier opposes a barrier to the passage of the 
clouds carried by the east wind. Secondly, the configuration 
of the coast and the topography of the country cause the pre- 
vailing easterly winds to curve about, after passing the moun- 
tains, and blow in from the west,’ thus helping to oppose the 
passage of the clouds over the mountains. Thirdly, the prom- 
ontory which terminates in Mole St. Nicolas hinders the 
north winds, which prevail during certain months of the year, 
from bringing their moisture to this portion of the island. 

Rain falls, however, in the western part, and between the 
end of March and the middle of May it is usually preceded by 
haze or fog. 

The first five months of the year are the most favorable to 
health, while the months from August to November are the 
most unhealthful. 

Parish of Mole St. Nicolas.—Here the sea breeze is easterly 
and blows with much force. In recent years, however, west- 
erly winds, which were formerly very rare, have become quite 
frequent, and are attended by excessive heat. 

Parish of Bombarde.—This parish resembles that of the Mole 
in its liability to drought. After the hurricane of 1772 there 
was a cruel drought which extended nearly into 1774. A care- 
ful observer has found that Bombarde received in the twelve 
years 1774-1785 28 feet 10 inches 93 lines of rainfall, or an 
annual average of about 2 feet 5 inches [785 mm.], which 
would have sufficed had the rain been favorably distributed 
with regard to the stages of plant growth. 

Parish of Port-a-Piment.—The climate of Port-i-Piment 
varies with the locality, but is everywhere very healthful. In 
the plain of this name the skies are nearly always serene, the 
air is brisk and warm, but the nights are always cool. The 
winds are regular during nine months of the year. From 
November to March the north and northeast winds are insup- 
portable on account of the white dust with which they are 
charged and which is blown up from the soil. One remark- 
able phenomenon of the plain of Point-a-Pitre is that it never 
has dew. Deliquescent salts or pieces of paper show no effects 
of moisture after a night in the open air, and one may sleep 
out of doors with impunity, even when exposed to moonlight, 
which many people in the West Indies believe augments the 
real danger of sleeping in the dew. 

The rains in this plain are local, and occur during the sea- 
son of thunderstorms, i. e., from May to the end of September. 
The spring and winter are always dry. The rainy period is 
not, however, to be depended upon; no part of the colony is 
more afflicted with droughts than Port-a-Piment. According 
to old colonists, this scourge once lasted three years without 
interruption, and all the live stock perished. In 1779 and 
1780 there were eighteen months during which not a drop of 
rain fell. 

The Réaumur thermometer rises to 32° [40° C.] during July 


™The writer enlarges upon this alleged recurving of the trade wind, 
explaining that the easterly current, having skirted the mountainous 
north and south coasts, after reaching the headlands of Mole St. Nico- 
las and Tiburon, ‘feels the effect of the sort of rarefaction produced in 
the intervening space where the mountains of the eastern frontier have 
impeded its passage,’’ and sweeps into the Gulf of Gonaives, giving 
westerly winds to the west coast. Probably the real explanation of the 
westerly winds on this coast (so far as they exist) is that they are merely 
the normal diurnal sea breeze, which, thanks to the barrier of mountains 
to the eastward, is not suppressed by the trades. An inspection of the 
daily observations at Port au Prince by Scherer, published in the Vienna 
Jahrbiicher, shows that the wind at that station is almost invariably 
from the eastern quadrant at the morning (7 a. m.) observation, but has 
shifted to a westerly direction by the time of the midday observation 
(1 p. m.). 
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and August, remaining at 25° {31° C.) during the night. In 
October it stands at 28° [35° C.] at 3 p. m., the time of the 
maximum, and 22° [274° C.] at night. From November 
through June the nights are cool, and even by day the tem- 
perature often falls to 16° [20° C.}. 

If during the period of the north wind the west wind be- 
comes strong enough to offer much resistance to it, both 
waterspouts and sandspouts are observed in this region. 
The former are attended with a dull sound like that which 
precedes an earthquake. The latter are less lofty than the 
former, of greater volume, and of shorter duration, and dis- 
appear near to their point of origin; no sound accompanies 
them. They may last for a quarter of an hour. 

In the Plaine du Pare the weather is very rainy during the 
thunderstorm season; but, although it is not so dry at other 
seasons as Port-a-Piment, it is nevertheless subject to very 
severe droughts. Terre-Neuve, on the other hand, has fre- 
quent rains, as its mountains, except on the side facing the 
sea, are watered by both the norths and the thunderstorms. 
The air is pure and the climate cool. Bras-Droit has a similar 
climate. 

Parish of Gonaives.—The rainfall is very irregular, and the 
parish suffers from both floods and drought. In 1733 a flood 
inundated the whole plain. In 1744 there was a considerable 
drought. In the night of August 4-5, 1772, Gonaives was 
visited by a gale which did damage in all the northern part of 
the colony. In February, 1777, this parish had not had rain 
for eleven months, and for seven months the river had been 
dried up. In the plain of Gonaives are to be seen the evidences 
of a dry climate, cactus growing abundantly, ete. 

Artibonite plain and river.—There are generally two regular 
seasons, the dry and the rainy. The former commences with 
the month of November and lasts to the middle of May; the 
latter comprises the rest of the year. The dry season is gen- 
erally rainless; if rains occur they presage a late rainy season. 
The arrival of the rainy season is announced in April or May 
by thunder and rains in the mountains in the late afternoon; 
these gradually move from east to west, advancing into the 
plain. 

The plain does not all have a similar rainfall. From the 
village of Verrettes to that of Petite-Riviére the rains are more 
abundant and earlier than elsewhere in the plain. From 
Petite-Riviére for a distance of three and a half leagues down 
the valley the rains are more frequent and of longer duration 
than in the lower part of the plain. 

It is a curious fact that at Artibonite rain falls only in the 
afternoon, after 3 0’clock. The sky is clear every morning, but, 
in the rainy season, becomes overcast between 3 and 5 p. m. 
Distant thunder is heard; the west wind falls; and an east 
wind springs up, bringing with it a gentle and beneficent rain, 
which, however, is sometimes replaced by disastrous down- 
pours. The end of the rainy season is announced by rains 
without thunder, lasting sometimes for days together. 

The regular succession of the dry and the rainy seasons is 
sometimes interrupted by destructive droughts or freshets. 

Parish of Saint Marc.—The climate is generally dry, but 
varies with the locality. In the section bounded on the east 
by the road from the Ester River to the lower ferry, on the 
north by the Ester, on the west by the ocean, and on the south 
by the Artibonite, this dryness is extreme. The earlier sum- 
mer thunderstorms, coming from the east, do not reach this 
locality. Three or four heavy thunderstorms, preceded by very 
dusty wind-squalls, occur in the period from June to Septem- 
ber, and this constitutes the whole rainfall of the year. This 
region is called «“]’Btable.” 

The corresponding district on the left bank of the Artibo- 
nite has a climate similar, but a little less dry. The mountains 
extending to Point Saint-Mare are extremely dry. It is in the 
direction of Montrouis, however, that the lack of rain is most 
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severely felt. When I visited there in April, 1783, only three 
showers had occurred in twenty months. Generally no rain 
falls before June, and sometimes none before July. 

At Saint Marc a westerly sea breeze prevails by day, alter- 
nating with a land breeze from the northeast. 

Parish of Mirebalais.—The climate is generally dry. As the 
parish is surrounded by mountains there is very little wind. 
Fogs are common. The heat is great, owing to the soil, but 
cool nights prevail. 

Parish of Arcahaye.—As in the case of the other districts 
lying west of the frontier mountain range, the climate of 
Arcahaye is generally dry for six months of the year. The 
rains begin at the end of April or the beginning of May and 
end toward the middle of October. The sea breeze is west, 
and the land breeze northeast. 

On May 30, 1786, toward 4:30 p. m., hail fell at Boucassin, 
lasting half an hour. The smallest hailstones were the size 
of pistol balls, the largest as big as pigeon eggs. On May 1, 
1787, at 2:15 p. m., a violent windstorm began in the canton 
of Fond—Baptiste, accompanied by rain and hailstones as large 
as those of 1786. The rain and hail lasted 25 minutes, at the 
end of which time there were two inches of hail on the 
ground. The temperature at the beginning of this storm was 
15° R. [19° C.}. The coffee plants were much damaged by 
this storm, as also by that of April 16, 1788. 

Sugar cane can not be cultivated without irrigation, as the 
rainfall is not sufficient. 

Parish of Croie des Bouquets.—The climate is dry. There is 
generally no rain from October to about the middle of April, 
except during the prevalence, for four or five days, of a north 
or south wind, when a steady, fine rain falls. This rarely 
happens more than two or three times during the six months. 
These north and south winds are the only ones that give 
rain in the morning. Mild and agreeable weather prevails 
during this period. During a north wind of March 12 and 
13, 1788, the temperature fell to 9° R. [11° C.] at Pays— 
Pourri. 

More or less rain falls during the other six months—some- 
times every day, and sometimes only every eight or ten days, 
and generally between4and 10 p.m. There have been years— 
notably 1750 and 1751—when this season was rainless. The 
rains are accompanied by wind squalls, and fall with a violence 
known only to the Tropics. All the water courses become 
torrents, and the Grande River causes destruction to life and 
property. The floods are of short duration, however, thanks 
to the inclination of the watershed and the comparatively 
straight course of the streams in this section. 

Toward the middle of June the rains cease for three or four 
weeks, this period being called “St. John’s summer ” (“1'Eté 
de St. Jean”). At the end of this period the rains recom- 
mence, occurring nearly every afternoon, and are now accom- 
panied by violent thunder and lightning, which seem to reach 
their maximum intensity in September and October. 

According to observations made on a plantation situated 
one league northwest of Croix des Bouquets there were, in 
1785, 62 rainy days, and a total rainfall of 35 inches, 9? lines 

969 mm.]}; in 1786, 44 rainy days, and a rainfall of 28 inches 
mm. }. 

Hail fell on August 12, 1789, the stones ranging from the 
size of a hazelnut to that of a pigeon’s egg. Twelve hail- 
stones, taken up at random, were exposed in a vessel, in the 
open air, for an hour and a quarter before melting. 

During the six months of the dry season the winds are 
pretty regular. The land breeze, blowing between northeast 
and southeast, prevails normally from 10 p. m., to 10 a. m., 
the sea breeze, coming from the west, blows during the re- 
maining hours. This exact division is not common, however; 
the land breeze sometimes blows until 1 p.m. During the 
other six months the west wind sometimes fails for three suc- 
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cessive weeks. The wind blows violently from the east, with- 
ering and drying up everything. The air is filled with a 
penetrating dust. Sometimes, however, the west wind, in- 
stead of dying away in the evening, increases in force and 
blows strongly until daybreak. 

It is generally between the period of St. John’s summer and 
the month of September that terrible storms, amounting to 
small hurricanes, occur in this region, coming from the east 
or southeast, and laying low the sugar cane, uprooting trees, 
and overturning or unroofing the buildings. 

One of these storms occurred July 6,1751. It began about 
8:30 p. m. with a northeast wind, which became furious at 9 
p-m. The parsonage of Cul-de Sac and the buildings belong- 
ing to it were all unroofed, and the large trees of the neigh- 
borhood were uprooted. Great damage was done in the cane 
fields. Fires broke out at several points where cabins were 
thrown down. The wind diminished at 9:30. On September 
20 of the same year a similar hurricane occurred, doing equal 
damage. 

On August 16, 1788, occurred a terrible hurricane, which 
blew down houses, cabins, and barns, destroyed crops, and 
buried negroes beneath the ruins of their homes. In the 
mountains many of these unfortunates died of cold and expo- 
sure. 


This parish has suffered severely from earthquakes, espe- 
cially from the terrible earthquake of 1770. 

The parish of Croix des Bouquets and the plain of Cul-de- 
Sac are considered to have a healthful climate. Generally the 
breeze tempers the heat. When, however, the easterly winds 
become vehement and (to use a Santo Domingan expression) 
“ carabinées,” one is obliged to remain indoors to escape their 
violence; the air becomes dry and renders respiration painful, 
and all objects become hot to the touch. 

Parish of Port au Prince. The division into dry and rainy 
seasons is in general the same as in the parish of Croix des 
Bouquets, but is subject to variations. From the beginning 
of November, 1768, to February 10, 1769, there were but fif- 
teen days without rain. Some of the showers were very heavy 
and accompanied by thunder, and north and west winds were 
very frequent. 

The temperature varies with the location. That of the town 
of Port au Prince ranges between 14° and 32° R. [174° and 
40° C.}. In the canton of Nouvelle-Touraine, at the foot of 
Mount La Selle, the temperature fell on the 12th and 13th of 
March, 1788, during a north wind, to 5}° R. [7° C.}. 

From November, 1785, to May 5, 1786,a desolating drought 
prevailed. 

According to the observations of M. Mozard the rainfall at 
Port au Prince (the town) during 1786 was 32 inches 10} lines 
[889 mm.], and during the first six months of 1787, 19 inches 
1} lines [517 mm.}. 

Large hailstones fell in the town on March 13, 1778, dur- 
ing a thunderstorm. 

There are few towns in which lightning so frequently strikes 
as at Port au Prince. {The writer gives details of several 
cases.| The use of lightning-rods was begun here in 1757. 
During a severe thunderstorm on October 6, 1789, the light- 
ning, which struck in two places, is thought to have ascended 
instead of descending.* 

The hurricane of July 6, 1751, mentioned in connection with 
the climate of Croix des Bouquets, also raged at Port au Prince, 
unroofing houses and doing otherdamage. Destructive storms 
oceurred also May 23, 1771, and August 26-28, 1785. The 
most memorable storm, however, was that of Saturday, August 
16,1788. Rain fell in the morning—a rare occurrence at Port 


*The phenomenon of ascending lightning is referred to by many early 
writers. The Abbé Cotte cites a passage from Pliny to prove that it was 
observed by the ancients: Etruria erumpere terri’ quoque fulmina arbitra- 
tur. (Hist. Natur. lib. II, cap. LIT.) 
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au Prince. The wind at the beginning of the storm varied 
between north-northwest and north; at 6 o’clock it shifted to 
east-northeast, blowing with extreme violence for three and 
one-half hours, and varying to east-southeast. During this 
period one-tenth of the houses were partially or entirely un- 
roofed, and many were blown down, among the latter a cabin 
180 feet long, in which were lodged the negroes belonging to 
the government. Many elm trees were uprooted. The great- 
est damage was done in the harbor, where many vessels were 
driven ashore and some were sunk, many lives being lost. On 
the 18th 60 bodies, of whites and negroes, were counted on 
the shore. The barometer at noon of the 15th read 28 inches 
1 line [760.2 mm. }; at 10 p.m., 27 inches 11} lines [756.8 mm. |; 
at 7 a. m. of the 16th, 27 inches 74 lines [747.8 mm.]. At 
10:30 of the 16th it had risen to 27 inches 9 lines [751.2 mm.}. 
The temperature remained during the storm at 17° R. [21° 
C.}. On the 16th 23 lines [52 mm.]} of rain fell. 

The storms experienced in the southern part of the island, 
which sometimes extend their ravages to the western gulf 
[Gulf of Gonaives}, are evidently due to the same cause as the 
hurricanes of the Lesser Antilles, since they occur at the same 
season and have a similar character, differing only in intensity. 
This cause, hitherto unexplained, seems to upset all theories 
by its singular effects, among them being the tortuous direc- 
tion which the wind sometimes follows. 

[The violent east winds, or “ brises carabinées,” experienced 
at Port au Prince and Cul-de-Sac, which are strongest during 
the period from May to October, are explained as due to the 
concentration of the trade winds in passing through the nar- 
row passes of the frontier chain. The writer describes in 
detail the topographic features producing this effect. 

Interesting particulars are given of the disastrous earth- 
quakes with which this part of the island has been afflicted. | 

Parish of Léogane.—The climate varies with the locality, as 
in other parishes. In the plain the winds are not so regular 
as at the Cape nor even as at Port au Prince. The mountains 
often intercept the east wind, which is dry, but cool, and 
which, when it blows at sunrise, indicates a fine day. The 
westerly or sea breeze often fails. The northerly winds, when 
they incline to the east, are cold and rainy; when they shift 
toward the west, hot and stormy (vrageu.r). The southerly 
winds are hot and dry. 

In the coolest weather the temperature is 16° R. {20° C.} in 
the morning, 20° R. [25° C.} at midday, and 18° R. [225° C.} in 
the evening; in the hottest weather, 23° R. {29° C.] in the morn- 
ing, 28° R. [35° C.} in the afternoon, and 24° R. [30 °C.) in the 
evening. In the mountains the nights are cold enough to 
require the use of warm bed coverings, and open fires are 
enjoyed in the evening. 

The annual rainfall of the plain of Léogane, calculated by 
M. Baussan, from observations for the 20 years 1761-1780, 
inclusive, is about 50 inches [1354 mm.|. The dryest year 
was 1769, with 38 inches 10 lines [1051 mm.], and the wettest 
1765, with 61 inches 7 lines [1667 mm.|. The rainy season 
is the same as at Cul-de-Sac, viz, from the middle of April to 
the middle of October. April and September are generally the 
rainiest months; December, January, and February the dryest. 

The most severe thunderstorms are brought by the west 
wind. ‘They are also those which occur latest in the day. 

A disastrous flood occurred in October, 1716. It ‘was fol- 
lowed by malignant fevers, which claimed many victims among 
recent arrivals in the island. Another inundation occurred 
July 24, 1724. 

A windstorm during the month of September, 1741, de- 
stroyed the cane and indigo. Other more or less destructive 
storms occurred during the night of September 24-25, 1741; 
on August 2, 1765 (when 74 lines [167 mm.] of rain fell in 24 
hours); on October 15, 1780; and on August 16, 1788. 

Tidal waves sometimes occur on the coast. 
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Lightning frequently strikes in the vicinity of the town and 
in the harbor of Léogane. This happened ten times in 1765. 

An aurora borealis was observed at Léogane July 28, 1780, 
from 7 to 8 p. m. 

Parish of Grand-Goave.—The climate is dry and healthful. 
Destructive floods, however, occurred October 26—27, 1716, 
and July 24, 1724. Severe windstorms occurred September 
24, 1741, and in September, 1756. 

Parish of Cayes de Jacmel.—The climate is dry. In the can- 
tons of Sale-Trou and Cap-Rouge it is necessary to use cisterns 
to prevent the water supply from failing during the long 
droughts. The seasons are the same as at Croix des Bouquets. 
The day breeze is easterly, the night breeze northerly. The 
former is deprived of its moisture in its passage over the 
frontier chain, and it is observed that the climate is drier the 
nearer one approaches this chain. The high Mount La Selle 
also catches the moisture borne by winds from the direction 
in which it lies. Like the rest of the southern coast, this 
parish suffers from southerly gales. They have occurred 
July 24, 1724; September 21, 1751; September 16, 1754; Sep- 
tember 5, 1781; August 26, 1785; August 16, 1788. 

Parish of Jacmel.—The climate, which has periods similar to 
those of Cayes de Jacmel, must be considered adry one. The 
day breeze, which is strong, comes from the east-southeast 
and the night breeze from northwest. Southerly gales are 
experienced; those mentioned in connection with Cayes de 
Jacmel were also destructive in Jacmel. 

Hail fell during a thunderstorm in July, 1774. 

A severe drought, followed by a visitation of caterpillars, 
occurred in 1764. 

Parish of Bainet.—Bainet is subject to severe droughts, and 
to gales from the south. Of the latter, those of September 
21, 1751, and September 5, 1781, are especially mentioned. 

SOUTHERN PART. 

The climate is less dry than that of the western part. The 
east wind prevails by day, and it has not the dessicating char- 
acter of the “brises carabinées”’ of Cul-de-Sac. The north 
side feels the influence of the norths, which, however, become 
dry and scorching by the time they have crossed the mountain 
ridge to reach the southern side. The latter side suffers from 
disastrous winds, between east-southeast and west-southwest, 
occurring between July 15 and October 15; they are much 
less severely felt on the north side. The southerly winds are 
always rainy. 

Parish of Petit-Goave-—The climate is quite similar to that 
of Léogane. Meteorological observations were made at Petit- 
Goave by the celebrated expedition which the French Academy 
of Sciences sent out to Peru to measure an are of meridian. 
In September, 1735, M. Godin, of this expedition, observed 
a temperature of 23° R. [29° C.] in the morning and 27° R. 
[34° C.) during the day. 

Petit-Goave experienced a furious hurricane August 14, 
1680. Other hurricanes occurred in September, 1756, on 
August 2, 1765, and August 4, 1772, the last following a very 
severe drought. Many disastrous floods have occurred here. 

Larish of Fond-des-Néegree.—The climate varies with the loca- 
tion. Rain fell on 102 days in 1779, 105 in 1780, 114 in 1781, 
85 in 1782, 95 in 1783, 115 in the first nine months of 1784, 
and 97 in the first six months of 1785, indicating on the average 
half again as much rainy weather as at Léogane. The wind 
storm of September 9, 1737, did much damage. 

Parish of Anse-a-Veau.—The climate is subject to great vicis- 
situdes. Although the average annual rainfall is 80 to 90 
inches [2166 to 2436 mm.], droughts sometimes occur, and 
on the other hand the annual rainfall sometimes amounts to 
120 inches [3248 mm.}]. This parish receives rain from the 
norths. These were quite heavy in 1685. 

Parish of Acquin.—The climate is very dry. The years 1726, 
1781, and 1782 are especially memorable in this respect. In 
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the last-named year neither sweet potatoes nor maize could be 
raised. There was a flood September 6,1754. The sea breeze is 
generally east-southeast, and the land breeze northeast. De- 
structive windstorms occur; that of September 9%, 1737, did 
not leave a single house standing, while that of 1783 also 
caused much damage. 

Parish of St. Louis.—The sea breeze here is east-southeast 
to southeast; the land breeze northeast. The latter is strong, 
on account of following a chain of mountains and gorges. 

September 26 and 27,1716, there was a flood and a destruc- 
tive windstorm. On September 9, 1737, at 2 p. m., the wind 
shifted from north to northwest, later it passed to south, 
southwest, and finally to the west, from which quarter it was 
most violent. All the houses were unroofed and many were 
blown down. Seven of the ten vessels in port went aground; 
two vessels sank, with a loss of fourteen lives. A violent hur- 
ricane occurred in the night of September 24-25, 1741, and 
another in the night of September 21-22, 1751. A gale oc- 
curred in the night of September 16-17, 1754. A north wind, 
which began March 8, 1788, continued with increasing force 
for six days, becoming destructive to the crops. In March, 
1721, no rain had fallen at St. Louis for eight months. 

Parish of Cavaillon-—The sea breeze is from the east, the 
land breeze from northwest or west-northwest. The gale of 
September 9, 1737, did much damage. During the winter 
months fogs occur in the lowlands in the morning, especially 
in the canton of Mal-Fini. 

According to observations made on a plantation in the upper 

t of the plain of Cavaillon, the mean annual rainfall from 
1780 to 1785, inclusive, was 76} inches {2071 mm.}. The rain- 
fall of 1782 was but 42 inches 10 lines {1160 mm.]; that of 
1784 was 120 inches 9 lines [3269 mm.]. A severe flood oc- 
curred in 1761. In the hurricane of August 16, 1788, there 
fell in the gorge of Cavaillon, in 24 hours, 14 inches 5 lines 
[390 of rain. 

Parish of Cayes.—There are two well-marked seasons, the 
rainy season from April to October and the dry season from 
October to April. The former begins with distant thunder- 
storms, which draw nearer and grow more frequent with the 
advancing season. The abundant rains come on toward the 
middle of May, and continue during July and August. The 
periods of great heat occur in August and September; then 
thunderstorms, sometimes very rainy, reappear, but gradually 
become distant, and the dry season sets in. The thunderstorms 
almost always come from the east, and generally break over the 
town, so that often points seven or eight hundred toises [about 
a mile} outside its borders receive no rain. The rains come 
from the same quarter, but in July and August all the winds 
are rainy. The mean annual rainfall is 70 to 75 inches [1895- 
2030 mm. }. 

The air is refreshed by the alternate land and sea breezes. 
The former are east-southeast and southeast; the latter north 
or northwest. From September to March the north winds are 
quite cold. 

Hurricanes raged here in 1680; September 21-22, 1751; 
September 17-22, 1754; September, 1756; August 4—5, 1772; 
August 27-28, 1775; August 16-17, 1788. {That of 1754 ap- 
pears to have been the most destructive on sea and shore, and 
was a typical West Indian hurricane. It began with a heavy 
swell on the morning of September 17. The shift of the wind 
was from north through northeast to east-southeast. Many 
vessels were stranded and six persons were drowned. | 

Parish of Torbec.—The climate is very similar to that of Cayes. 
In the canton of Platons the temperature does not rise above 
23° R. [29° C.]. 

Parish of Port-Salut.—The climate is dry. The water sup- 
ply depends upon wells, and even these are likely to dry up, 
unless located near the sea or the small water courses. 

Parish of Céteaux.—The climate is dry and becomes more so 
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each year. In 1785 all the crops were destroyed bv drought. 
On the other hand, a destructive freshet occurred in Septem- 
ber, 1772. The sea breeze is east-southeast to east; the land 
breeze northeast. The dry season is generally from December 
to July. 

Parish of Tiburon.—The climate is mild. The temperature 
does not rise above 22° R. [27}° C.]}, and falls to 17° R. [21° C.). 
The annual rainfall is about 100 inches [2707 mm.}. The 
land breeze is strong and regular; it blows from north or 
northwest, and lasts until 8 a. m. The sea breeze is east to 
southeast. 

Parish of Dalmarie.—From Irois to Dalmarie the day breeze 
is northwest and the night breeze southeast. The true norths 
bring rain, but the northeast winds are dry. 

Parish of Jérémie.—The climate is generally healthful. The 
temperature hardly ever exceeds 24° R. [30° C.], even in ex- 
posed places near the sea. Caimites has a climate intermedi- 
ate between that of the coast and that of the high mountains. 
Plymouth is cold compared with the rest of the parish; its 
elevation, its proximity to high mountains, its northern ex- 
posure and the frequency of rain all conspire to diminish the 
temperature, which, however, may rise to 23° R. [29° C.} in 
July and August; in December it descends to 10° R. [125° C.}, 
which is extreme for Santo Domingo. In general, during the 
fine days of the winter months one might think one’s self in 
France in the month of May. 

The prevailing winds at Jérémie are north-northeast by day, 
and southeast to south at night. The norths are felt here, 
not only in their proper season, which is from October to April, 
but also in other months. They sometimes come very sud- 
denly and are always dangerous to vessels. Their force 
redoubles about 3 or 4 p. m., and remains the same until 9 or 
10 p. m., after which it diminishes. 

In the thunderstorm season occur what are called hourvari 
or hourlevari. These are violent winds which spring up sud- 
denly, sometimes succeeding a dead calm. The wind uproots 
trees, unroofs houses, and would cause general destruction if 
its duration were not limited to from a quarter to half an hour. 
This wind is the beginning of a thunderstorm. 

Destructive hurricanes occurred September 4-5, 1772, 
August 27, 1775, and September 5, 1781. 

Jérémie has plentiful rains, some of which it owes to the 
norths. The mean annual fall is about 90 inches [2436 mm. }. 
During the hurricanes the fall is sometimes so great as to 
cause the rivers to rise 20 to 25 feet. The rainfall at Ply- 
mouth during the first six months of 1783 was 70 inches 7} 
lines [1912 mm.]; during 1784 it was 166 inches 1} lines 
[4497 mm. }. 

From Carcasses, in the parish of Tiburon, to Jérémie there 
is rarely any rain late in the day, except after a hourvari. 

Thunder is neither frequent nor of long duration in this 
parish. Mount La Hotte seems to draw the clouds to itself, 
and the electrical storms seem to be concentrated upon this 
elevated spot. 


To complete the survey of Haitian meteorology in the eigh- 
teenth century a résumé is given below of additional material 
found in Cotte’s “ Mémoires sur la météorologie ” (Paris, 1788), 
and in a work entitled “ Voyage d'un Suisse dans différentes 
coloaies d’ Amérique pendant la derniére guerre published 
anonymously by Justin Girod-Chantrans (Neuchatel, 1785). 
These two works, with that of Moreau de St. Méry, are 
believed to exhaust the sources of information now extant re- 
garding systematic meteorological observations in Haiti in the 
eighteenth century, unless the missing second volume of the 
memoirs of the Cercle des Philadelphes should come to light. 
The latter work is not to be found in the library of the Col- 
lége St. Martial, at Port au Prince—the largest collection in 
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Haiti of works relating to the former colony—nor in the 
library of the American Philosophical Society, at Philadelphia, 
though both of these libraries contain the first volume. 

Cotte’s “ Mémoires”’, Tome II, includes results from the fol- 
lowing stations: 


Station. Latitude, Observer. 
Camp-de-Louise ..... 19 42 Thomas, 
oc 19 45 Chabaud. 
18 35 Lefebure des Hayes. 


The results for Léogane are copied from Les Affiches Améri- 
caines (a colonial newspaper) of October 9, 1784. The name 
of the observer is not given. 

The following are brief abstracts of the text and tables in 
Cotte’s work: 

Camp-de- Louise.—The plantation of M. de Ladebat, on which 
the observations were made, is on the north coast of the 
island, some leagues from Cap Francais. There are mountains 
to the west and south [of Cap Francais. The location of the 
station with respect to the town is not stated]. For the 
period June, 1775-September, 1776, the highest temperature 
was 26.2° R. [32.8° C.]; lowest, 16.5° R. [20.6° C.]; mean 
daily (from terdaily observations), 20.1° R. [25.1° C.|; highest 
barometer, 28 inches, 4,4, lines [767.7 mm.]; lowest, 28 inches, 
0 line [758.0 mm. | ; mean (from terdaily observations), 28 inches, 
2,), lines [762.7 mm.|; number of days with rain, 110; num- 
ber of days with thunder, 27. 

Cap * [i. e., Cap Francais, now Cap Haitien}. Rainfall: 


1783. 1784. 
! 
Inches, Milli- Inches, Milli- 

Months, lines. meters Months. lines.’ meters. 
15 5 | | 417) | January......... 3510 [970 
2411 647 February........| 2 772 
90 12 0) 325 
September ......... 12 4 46 7) [1261 
November ......... 514 1390 | 
December.......... 15 0 406 


Léogane.—Twenty years’ observations (1761-1780) on a 
plantation near the town. Mean annual rainfall, 49.85 inches 
[1349 mm.|. Mean number of days with rain in the year, 99. 
Rain fell more often at night than by day. Heaviest rainfall 
accompanying a thunderstorm (duration not stated), 5 inches 
6 lines [149 mm.}. During the hottest weather the tempera- 
ture was 23° R. [29° C.] in the morning, 27°, rarely 28° R. 
[34°-35° C.) in the afternoon, and 24° R. [30° C.} in the even- 
ing. During the coldest weather the temperature was 16° R. 
[20° C.] in the morning, 20° R. [25° C.| in the afternoon, and 
18° R. [225° C.] in the evening. Hence he deduces a mean 
annual temperature of about 21° R. [26° C.}. 

Tivoli.—This was the name of the private estate of the Che- 
valier des Hayes, situated in the parish of Jérémie and the 
canton of Plymouth, in a valley 221 toises {431 meters] above 
sea level. Regular observations were made during the years 
1772-1782, inclusive, but a part of the results failed to reach 
the Abbé Cotte, who, in his computations, used only the years 
1772 and 1774, the first five months of 1775, the last seven 
months of 1778, and the years 1779, 1781, and 1782." From 
the tables published by Cotte it appears that the mean annual 
rainfall at Tivoli during the years 1781 and 1782 was about 
101 inches [2734 mm.}, and the average number of days with 


These observations at Cap Francais are rejected as entitnement 
fausses” by Alexandre Moreau de Jonnés in his “ Histoire physique 
des Antilles Frangaises "’ ( Paris, 1822), p. 300. 

Some of the same data, together with portions of the record not used 
in Cotte’s ‘‘Mémoires,” were published in the Histoire de la Société 
royale de Médicine. (Paris, 1779, ete.) 
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rain 138. The mean annual pressure was 26 inches 7,5, lines 
[720.6 mm.]}. Cotte rejects the observer’s record of tempera- 
ture, on account of the faulty exposure of his thermometers. 
(Cf. Moreau de St. Méry’s figures for the rainfall of this 
canton in 1783 and 1784, under “ Parish of Jérémie,” above}. 
The “ Voyage d’un Suisse’ (see above) contains the abstract 
of a meteorological journal kept “aux environs du Cap” from 
May 24, 1782, to the end of April 1783—covering therefore 
about a year. Observations were made regularly four times a 
day; viz., at 7 a. m., noon, 3 p. m., and 7 p. m.; the means and 
extremes of pressure and the means and maxima of temperature 
being deduced therefrom. The minima of temperature were ob- 
tained from an extra observation of the thermometer made im- 
mediately before sunrise. The pressure is reduced to sea level. 
In the accompanying Table 1 the original figures for the 
pressure have been converted from French inches and lines to 
millimeters, and those for the temperature from the Réaumur 
to the centigrade scale. The last column gives the corrected 
or true daily means of the temperature, obtained from the 
means of the observations by the use of corrections derived 
from Hann’s values for the diurnal variation at Port au Prince." 
The mean of readings at 7 a. m., noon, 3 p. m. and 7 p. m., is 1.5° 
higher, on an average, than the true daily mean. The greatest 
departure is +1.8° in July; the least +1.3 in December. 


TABLE 1.— Meteorological obserrations made in the vicinity of Cap 
Francais, island of Santo Domingo. 


Pressure, Temperature. 
(Corrected 
Highest. | Lowest. | Mean, Highest. Lowest. | Mean. monn. 

May 24-31 ....... 763.0 760, 2 761.7 31.9 23.8) 29.5 27.9 
pS Pee 765.3 760. 2 763. 6 $2.5 | 23.1 28.9 | 27.3 
764 759.6 762.1 33.4 23.8 | 29.5 27.7 
762.8 759.5 761.3 33.1 23.8 | 30.0 28.3 
September ....... 763, 0 758. 3 760. 6 33.45 22.5 28.6 | 27.0 
764.7 756. 3 760. 2 30.9 22.5 27.8 26.4 
November. ..... 764.7 758.5 761.7 30.6 19, 2 25. 9 24.5 
December ........ 764.2 759. 8 762.5 18.8 25.0 23.7 

| | 

1783. 
January ......... 766.6 761.0 763.4 19.1 25.9 24.5 
February ....... 767.5 762.1 765.5 28.8 20.0 25.9 24.3 
ee 767.7 | 762. 5 764.5 29.1 | 20.0 25.5 23.9 
peer 767.5 760.8 763. 8 30.6 19.7 25.9 24,2 
767.7 756. 3 762. 6 33.4 18.8 | 27.4) 25.9 

| | | 


MEAN ANNUAL RAIN MAP OF NEW SOUTH WALES. 


We have lately received a very neat map showing by iso- 
hyetal lines the mean annual rainfall of New South Wales. 
This map was compiled at the meteorological office of the 
Sydney Observatory; it is published without accompanying 
text, and will doubtless be called for and used by thousands. 
It is limited to the territory of New South Wales, and shows 
that in general from 8 to 10 inches of rainfall may be expected 
on the western border of that state, increasing thence east- 
ward, at first slowly and afterwards rapidly, up to 70 inches 
in the northeast corner and to 34 inches in the southeast 
corner, with numerous local irregularities as we pass along 
the eastern coast. The maximum annual rainfalls seem to be 
64.20 at Alanora, 59.13 at Lawson, 61.19 at Camden Haven, 
59.41 at St. Georges Head, 65.71 at Woolkoolga, and 77.70 at 
Callbyron. According to a footnote on this map, these and 
similar station means are computed from all yearly records 
available, generally covering a period of from 20 to 40 years. 
It is, however, very important that a rainfall map should 
uniformly represent some fundamental interval of time, so 
that all the data may be strictly comparable throughout the 
whole map. The reduction of a short series or a long series 
to such a fundamental interval is done as shown on page 216 
of the Monraty Wearuer Review for April, 1902. 


"Hann, J. Der tigliche Gang der Temperatur in der inneren Tropen- 
zone. Wien. 1905, p. 33. 
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STUDIES ON THE THERMODYNAMICS OF THE ATMOS- 
PHERE. 


Il.—COORDINATION OF THE VELOCITY, TEMPERATURE, AND 
PRESSURE IN THE CYCLONES AND ANTICYCLONES 
OF EUROPE AND NORTH AMERICA. 


By Prof. Frank H. Bicetow. 


THE ADOPTED MEAN TEMPERATURES AND GRADIENTS ON THE LOOO-METER 
LEVELS FOR AMERICAN AND EUROPEAN CYCLONES AND ANTICYCLONES. 


In order that we may have a suitable example for discussion 
in the application of the thermodynamic formul to the atmos- 
phere, it will be profitable to adopt an average system of tem- 
perature distributions in cyclones and anticyclones, derived 
from the observations that have been made available by the 
computations of the preceding paper of this series. The prac- 
tical difficulty of securing, by numerous ascensions at the same 
time, a sufficiently large number of accurate simultaneous 
observations in the several subareas around the barometric 
centers, for all the levels required up to 10,000 meters, is very 
great when one special temperature disturbance is to be ob- 
served, as in an individual storm. It would be desirable to 
make numerous simultaneous ascensions from different points 
of the same cyclone, as has been done in Europe, if it is pos- 
sible to do so from many stations, say for 25 to 40 in number, 
but the result will then be to give the conditions in only one 
case, and it would of course require many similar groups of 
such ascensions to enable us to secure what may be accepted 
as the average or normal type of cyclonic temperature distri- 
bution. Repeated ascensions at a single station, where the 
facilities for the work are generally much more adequately 
elaborated, accomplish the same purpose by allowing the kites 
to remain aloft, and thus permitting the cyclone to drift past 
the instruments which register the varying changes of tempera- 
ture, pressure, humidity, and wind velocity. By utilizing the 
numerous ascensions of kites and balloons made at Hald, Ber- 
lin, and Blue Hill, we can secure the approximate normal or aver- 
age state of the temperatures with which to explain and test the 
proposed thermodynamic system. Owing to the incompleteness 
of our available data, it is necessary to assume some exten- 
sions of the probable temperatures beyond the actual observa- 
tions, but it can be done without bringing into doubt the main 
principles involved in this discussion. The further acquisi- 
tion of observed data by work in the future will correct any 
numerical errors that may now arise from this procedure. In 
order to establish the theory of the energy of storms which I 
have proposed, it seems proper to use the best available data 
in these preliminary computations, rather than wait for more 
completely satisfactory compilations of temperature observa- 
tions. It will, also, facilitate a correct interpretation of the 
results of future balloon and kite ascensions, if we can show 
that our theory is capable of suitably explaining the present 
adopted mean system of temperature distributions in cyclones 
and anticyclones. We can infer from the preceding paper that 
the American and European observations at the three given 
stations in the lower levels approach so closely together in 
their numerical details on the 4000-meter level, that we shall be 
justified in adopting the European observations above 4000 
meters as a fair representation of the conditions in the North 
American atmosphere, which, however, remains to be practi- 
cally explored in the higher levels. 

In order to concentrate the work of computation which will 
follow, we extract from Tables 1, 2, 3, 4, the temperatures, 7, 
in centigrade degrees, for the several 1000-meter levels, as 
given in the last column of each quadrant. These tempera- 
tures appear in the left-hand section of Tables 9 and 10, which 
give the temperatures and variations of temperature on each 
1000-meter level in American and European cyclones and anti- 
cyclones for the winter and for the summer. It should be 
noted that we have been obliged to introduce certain values 
for the north quadrant in the American data, because direct 
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observations are entirely lacking, except in the winter high 
areas. The values here adopted have been the outcome of con- 
siderable labor, and they may be found to need some modifi- 
cation as the result of other direct observations. I have been 
guided in the determination of the interpolated temperatures 
by three different considerations, (1) the relations of the cen- 
ter areas to the north areas in general, (2) the comparison of 
the European data with the American, and finally, (3) the bal- 
ance of the entire system, consisting of the four sectors of the 
high areas and the four sectors of the low areas taken in con- 
nection with the mean temperatures and gradients of the atmos- 
phere without regard to any cyclonic disturbances. Thus, 
having adopted the mean temperatures and gradients of Table 
11 and the mean variations in seven sectors of Table 9, it is 
easy to compute the variation in any missing quadrant, as the 
north. A complete balance must evidently be maintained, 
because the sum of the excess and defect of the temperatures 
in the several areas on a given level of the cyclone and anti- 
cyclone at any elevation, as 1000 meters, 2000 meters, ete., 
must be equal to zero. However, in these papers, as we are 
concerned only with approximate relative disturbances of the 
temperature, and since individual cyclonic disturbances differ 
widely from any normal type that may be adopted, such inter- 
polations may be admitted for the purpose of discussion. 

TABLE 9.— Temperatures and variations of temperature on each 1000-meter 

level in American cyclones and anticyclones. 
AMERICAN WINTER HIGH AREAS.—From Table 1. 


Temperatures 7. = Variations Mess 
o¢ o¢ o¢ o¢ °C oF o¢ o¢ 
—7.9 —18.8 —17.9 —7.6 —14.0) —48 —3.9 + 6.4 
3000 ..... —3.9 —12.7 —12.6 —3.1|—9<.0) +51 —37 —36 + 5.9 
2000 ..... —1.2—71—8&3 —23 —35 + 5.8 
1000 ..... 1.8 —35 — 3.6 45 —1.5'4+33 —2.0 —2.1 + 60 
0.. 3.7 20 —0.7 9.0 28;+09 —3.5 +62 
AMERICAN WINTER LOW AREAS.—From Table 1. 
(—12.0) —13.2 —18.7 —1€6.0 -—14.0 +20 +0608 —47 —2.0 84 
3000 ..... (— 7.0) — 81 —12.6 —11.6 —9%<.0 +20 +069 —3.6 —26 3. 43 
—63 —7.8 —48 428 +18 —15 —3.0 3.04 
1000 ..... = —2.7 —61 —68 —15 —1.2 +1.4 — 5.3 2. 73 
2.0) 2.8 6.3 —27' 28 —0.8 00 +35 — 5.5 2.65 
3.14 


4000.0... — 481 — 2514468 —~ + 38 
3000 OF —06 20) O4) 32 —O3 —10 +16 
2000. a4 79 G8 64/+20 +07 +1.7 
1000 .. 13.6 1230 16.2 121) 11.8 +218 +12 —06 403 

17.9 167 45 —O05 —27 +09 


4000 ..... —11.4 —60 —43 +11 43.5 —19 2. 63 

3000 ..... —1.4 —03 3.1 — 3.3 04 —18 —O7 +27 —3.7 1.88 

2000 ..... 4.1 4.8 8.9 3.0 | 64 —23 —16 +25 —3.4 1, 98 

1000 9.5 10.2 16.0 8.8 1.8 —23 —16 +42 — 3.0 2.00 
Dense 14.7 15.6 23.2 16.9 7.2 —2.5 —1.6 +60 —0.3 1.53 


We next take the mean temperatures of all the high and 
low areas for the four available systems, the American winter 
and summer up to 4000 meters, and the European winter and 
summer up to about 10,000 meters, and set them in the middle 
column of Tables 9 and 10, as well as in Table 11, the adopted 
mean temperatures and gradients on the 1000-meter levels for 
American and European cyclones and anticyclones. It will 
be seen that at the 4000-meter level the temperatures are 
almost exactly equal in the two regions, for winter —14.0° 


| 
{ 
| 
| 
f 
i} 
| H 
| | 
; AMERICAN SUMMER HIGH AREAS.—From Table 2. is | 
; AMERICAN SUMMER LOW AREAS.—From Table 2. 
Mean ..... 2.00 
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TABLE 10.— Temperatures and variations of temperature on each 1000-meter 
level in European cyclones and anticyclones. 


EUROPEAN WINTER HIGH AREAS.—From Table 3. 


Variations —AT. 


Temperatures 7. Means. | 
6000...... —27.0 —83.2 -—21.6 27.4, +04 —58 +29 +58) 
—183 —145/ 410 +21 45.9) 
4000... —129 —180 -129 —85| 145/416 —35 +1.6 +60) 
3000... —7.6 —7.9 +14 —42 +11 467 
1000... 06 —38 —~26 28| —41 —29 +25) 
EUROPEAN WINTER LOW AREAS.—From Table 3. 
6000..... | —26.5 —29.6 —27.8 —29.0 —27.4 +09 —22 —04 —16, 250 
5000... —19.2 —224 —21.7 +12 —20 —13 —84| 256 
4000......| —160 —154 —195 —145| +15 —1.5 —09 —50 2.70 
3000......; —66 —10.0 —10.0 —90 +24 —10 —1.0 —42 268 
1000... 21 2.0 214 O8F +407 +11 402) 1.70 
69 42 66 68! —01 +283 +22, 1.83 
Mean from 0 to 4000 meters, 2. 21 
EUROPEAN SUMMER HIGH AREAS.—From Table 4, 
6000...... 16.7 —167|-19.1 424 +02 +24 
5000... —106 —17.2 —121 —10.2| +24 —42 —01 +28 
— 48 —7.7 —42|—72/ 424 —40 —05 +30 
9000.. ...)--04 —65 —1.7 —44 +04 +29 
2000. 27 —29 26 59) 22/405 —b1 +04 +387 
1000 69 26 —48 +147 
0... 127 1.3 128 40] M1|/—04 —28 -13 - 01 
EUROPEAN SUMMER LOW AREAS.—From Table 4. 
6000... —13.3 —182 —21.9 -191/+88 +09 —28 295 
5000... 7.8 —161 —17.1| 180/452 +14 —81 —41| 291 
4000... 28 —&9 —106 —005 —7.2/4+44 +13 —84 —88| 27 
3000...... 20 —47| —21/4+48 26 
2000... 64 42-04-09 22/442 +20 —26 —31, 270 
1000... 125 12.0 &7 67) 439 —24 251 
16.8 17.3 125 134 41/427 +32 —O07| 1.48 
Mean from 0 to 4000 meters, 2. 43 


TABLE 11.— Adopted mean temperatures and gradients on the 1000-meter levels 
for American and European cyclones and anticyclones. 


Winter. Summer. 
— American European American. European. 
meters. 
AT aT aT aT 
16000 —73.9 —i5.4 —72.2 —71.1 
—3.5 —3.5 —4.0 —3.0 
15000 70.4 —68,2 68.1 
—3.0 3.0 —3.0 —2.5 
14000 —67.4 —68.9 — 65,2 —65.6 
~ 2.5 —25 —3.0 —2.5 
13000 —64.9 — 66.4 62.2 —63.1 
—2.0 —2.0 —4.0 
12000 —62.9 —64.4 —58. 2 —59. 1 
—4.0 —4,0 | —5.5 
11000 —58. 9 —60.4 —52.7 — 53.6 
—5.5 —6.5 | —6.5 
10000 --53. 4 —54.9 —46.7 | —47.1 
—6.5 —6.5 —6.7 | —7.0 
9000 —46.9 —48.4 —40.0 —40.1 
—i.1 7.0 —7.0 —7.5 
8000 —39.8 —41.4 —33.0 —32.6 
—7.0 —7.0 | —6.5 —7.0 
7000 — 82.8 —34.4 
—6.8 —7.0 | —5.9 —6.5 
6000 —26.0 —27.4 —20. 6 —19.1 
—6.5 —7.0 6.5 —6.1 
5000 —19.5 —14,1 —13.0 
—5.5 —5.9 —7.0 —5.8 
4000 14.0 —14.5 — 71 — 7.2 
| —5.0 —5.5 —7.5 | —5,.1 
3000 — 9.0 — 9.0 + 0.4 } —21 
—4,7 4.9 —6.0 —4.3 
2000 — 43 — 41 + 6.4 + 2.2 
—2.8 —4.4 —5.4 —5.9 
1000 — 1,5 + 0.3 $11.8 + 8.1 
—4.3 4.0 —5.4 —6.0 
000 + 2.8 + 4.3 +17,2 $14.1 


and —14.5°, and for summer —7.1° and —7.2°, respectively, 
for America and Europe. This indicates that, after escaping 
from the confusion in the circulation near the surface, about 
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the same temperatures prevail in the midst of the track of the 
cyclones and anticyclones in the Northern Hemisphere, that 
is over Blue Hill, latitude 42°, in the United States, and over 
Hald, latitude 56°, and Berlin, latitude 52°, in Europe, though 
the stations are themselves in different latitudes. We can, 
therefore, admit the European data to apply to the American 
temperatures above the 4000-meter level, at least approxi- 
mately. 

I have also, in Table 11, extended the temperatures and 
gradients up to 16,000 meters, using the known temperatures 
derived from European observations so far as possible in these 
high elevations, because I wish to secure some tentative val- 
ues of the pressure, the density, and the gas factor at those 
altitudes, to be computed by the formula which will be intro- 
duced in the following paper of this series. It should be ob- 
served that the gradients are smaller in the lower levels than 
in the middle levels, 4000 to 10,000 meters, and that they 
are again smaller in the high levels above 10,000 meters. 
This type of variation in the gradients conforms to the warm 
zone observed by Teisserenc de Bort at the high levels, his 
“jsothermal ” zone, so that there are in the atmosphere two 
zones of relatively small gradients, the lower near the surface, 
from 0 to 4000 meters, and the higher above 10,000 meters. 
In these zones there are rapid alternations in temperature, as 
compared with the middle zone, showing that mixing currents 
prevail in these two strata of the atmosphere, the lower, near the 


' surface, being the region where the cyclones and anticyclones 


are generated by the counterflow of warm and cold currents, 
and the latter, in the high levels, where the warm air over- 
flowing from the Tropics mixes with cold air from the polar 
zones. As this is a subject belonging to the general circula- 
tion, further discussion of it will be postponed to a later paper. 
It should also be noted that I have gradually eliminated the 
annual variation in the temperature in the levels above 4000 
meters, which is, I suppose, in agreement with the observed 
temperatures in the high levels. These adopted data will at 
least serve as examples, approximate to the truth, for intro- 
duction into the thermodynamic discussions to follow. 

THE VARIATIONS OF TEMPERATURE IN THE SEVERAL SECTORS OF CYCLONES 

AND ANTICYCLONES ON EACH 1000-METER LEVEL. 

Having derived from numerous direct observations the ap- 
proximate normal temperatures prevailing in typical cyclones 
and anticyclones, I proceed to deduce a somewhat better aver- 
age system of temperatures by the following discussion: 

If 7, is the mean or undisturbed temperature which pre- 
vails at a given level, independent of any local cyclonic disturb- 
ance, and 7’ the temperature at a given disturbed point, as in 
the several sectors of the high and low areas, then 7,= 7+ 47, 
and — J7= 7 — T, is the correction to transpose the mean 
T, into the observed 7. Thus, in Table 9, under American 
winter high areas, at the north sector of the 4000-meter level, 
the temperature is —7.9°, which is +6.1° warmer than the 
mean temperature of that level —14.0°, taken over the com- 
bined high and low areas of the region. The variations 47’ 
of the second section of Tables 9 and 10 are, therefore, the 
corrections to change the mean 7) to the observed temperature 
T, in which the sign + means warmer, and the sign — colder 
than the average temperature 7. An inspection of these 
tables will show the prevailing temperature variations in the 
several quadrants, and a comparison of the American with the 
European variations up to 4000 meters shows the extent to 
which the data fail to conform precisely. Allowance must, of 
course, be made for the fact that Blue Hill is near the ocean 
on the eastern side of a great continent, and Hald and Berlin 
on the northwestern side of another continent, so that the per- 
manent masses of air, as the high areas to the northwest of 
Blue Hill in winter, but to the northeast of Hald and Berlin, 
or the high area to the southeast of Blue Hill in summer, and 
to the southwest of Hald and Berlin, must necessarily make 
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differences as to the temperature configurations of the several 
quadrants in the American and European systems. We have 
been proceeding on the assumption that the northern sector of 
the cyclone contains the “ saddle ” of pressure described in my 
papers on the barometric distribution, and while I have found 
it actually oriented in any one of the four quadrants at different 
times, yet it is situated to the north of the center in the great 
majority of instances for the United States. 

If the mean variation of 47 is computed up to 4000 meters, 
without regard to sign, to show the average relative distortion 
in the temperature level surfaces, we find for the— 

American winter areas, the mean J7 = 3.14, 
American summer areas, the mean J7' = 2.00, 
European winter areas, the mean J7 = 2.21, 
European summer areas, the mean J7' = 2.43. 
The American winter disturbance is 1.57 times that of summer; 
the European winter disturbance is 0.91 time that of the sum- 
mer; the American winter disturbance is 1.42 times that of 
Europe; and the American summer disturbance is 0.82 time 
that of Europe. On the whole the disturbances of tempera- 
ture were about the same in each of these districts in the 
weather conditions when the direct observations made in 
balloon and kite ascensions were executed. What the relative 
values are in more strongly developed storms remains to be 
determined by further investigations. 
In order to construct the mean temperature variations, J 7, 


adopted in Table 12, we proceeded as follows: The variations — 


of Tables 9 and 10 were plotted on diagrams like fig. 5, the 
American up to 4000 meters, the European up to 6000 meters, 
and then lines dividing the warm areas from the cold areas 
were drawn, the result showing that there is a similar config- 
uration in spite of minor differences. Then the mean values 
of these two systems were taken, that is, the arithmetical 
means of the several pairs of American and European values 
in the same sector, so that the two observed systems were 
reduced to one system, which made another drawing like fig. 5. 
The sequence of the numbers in the same sector from the 
ground up through the several levels, such as appear in Table 
12, was then examined, and, on the assumption that the change 
from one level to another should be gradual, and in harmony 
with those above and below, it was possible to detect imper- 
fections in the observational data. There were not many impor- 
tant changes necessary to be made, and the final changes can 
be checked by the reader from Table 13, which is the adopted 
mean system taken by averaging Tables 9 and 10, together with 
the occasional minor corrections mentioned. These gradient 
variations, that is, the J7' of Table 12, can be checked in the 
following way: The sum of the variations, J7, found on the 
same level, as 10,000, 9000, ete., should be zero, if the adjust- 
ments are relatively perfect. An examination of the check 
sums shows that they conform sufficiently for our purposes, as 
already defined. The vertical sequence of the numbers in the 
several sectors, N., E.,S., W., of the high and low areas, winter 
and summer, now harmonizes so far as minor irregularities in 
our observational data are concerned, but it will be proper to 
modify this adopted system whenever suitable evidence of any 
important inaccuracy can be procured. 

We may observe that, generally, the north and west sectors 
of the winter high areas are warm throughout, the east is cool 
in the high, and warm in the low, while an inversion of tem- 
perature takes place in the south sector. The last sector, to 
some extent, conforms to Professor Hann’s inversion data, but 
the other sectors do not confirm his view. In the winter low 
areas the north and east sectors are warm, the west is cool, 
and the south again inverts. In the summer high areas the 
east sector is cool, the west is warm, and the north is warm 
up to 7000 meters, while the south inverts at 5000 meters from 
cool to warm; in the low areas the north and east sectors are 
warm, and the south and west sectors are generally cool. 
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TABLE 12.—Adopted mean temperature variations, — AT, in American and 
European cyclones and anticyclones, 


WINTER. 
Low areas, 
Height | Mean —-h=—a 
in temperature. 
meters, 
10000...../ 5.2 40.5 +2.0| +22 +20 -20-28) + 77— 7.8 
—6.5 | 
47.7 0.5 -2.5 40.9 42.4) 42.0 480-2230 +83—82 


800)... —40.6 +0.0 —3.0 41.3 48.0) +1.5 +2.7-2.5-3.3 + 85—88 


7000,...., 9.6 407-85 42.5 $4.0 41.2 425-2625 +9.9-—9.6 
6000, $1.4 —4.0 41.2 45.0) 41.1 +410.9—106 
5000... 0 $204.6 0.045.7 +12 420-28 -40 410.9 —11.4 
| 428 $1.8 —24—25 +12,0 —11.4 
3000... —90 $2.7 —4.0—1.3 $4.8) +2.2 +11.1 —11.0 
2000... | 4860-26-22 440) 426 —3.0 + 9.6 —10.8 

+86 4060-02-05 400! 400 401 

= 

SUMMER. 
10000,.... 1.2 1.5 40.2 41.0) 448 41.2 20-25) 472-72 
9000... 405 +1.5| +406 478-27 
8000..... —32.8 —0.0—25 +1.0 41.8 444 410-27 8.2 — 8.2 
—6.7 

7000... 4.78.0 41.5420 14.2 41.2-80-8.2| + 9.6—9.2 
~~ | 4238-02-08 +28 41.8-20-26| + 
3000... . 0.9 +1.9-29-04420 424 403-1026) +66-—6.9 
2000,.... + 4.3 (1.4 —2.2 41.6 41.9402 00-24) + 5.1—5.0 
1000... +0.5 —1.9—1.2 41.0 41.2 40.4 41.0 -2.2/) +41—83 

118.7 | 40,2 -1.6—2.0 408 408 $2.8 —1.5| + 50—6.1 


These facts can be seen plainly on fig. 5, which reproduces 
the numbers of Table 12 in a graphic form. I have added a 
few arrows to suggest the probable flow of the cool and warm 
currents in the several levels. Thus, in the 10,000-meter level 
the cool current is from the northwest, in the middle levels, 
as 5000 meters, from the north, and in the lower levels from 
the northeast. The warm current is generally from the south 
with a smaller rotation from the southwest through the south 
to the southeast. I should like, in this connection, to call 
special attention to figs. 6 and 7 of my paper III: “The 
observed circulation of the atmosphere in the high and low 
areas,” Monruty Weatuer Review, March, 1902, where the re- 
sults of the work of the Weather Bureau on the circulation 
during the International Cloud Year, 1896-7, were summar- 
ized. The observed vectors and the components which dis- 
turb the normal motion of the atmosphere are there given. 
Two characteristic features were then marked with the letter 
A, one on the northern quadrants of the cyclonic components, 
and the other on the southern quadrants of the anticyclonic 
components. By comparing with fig. 5 of this paper, it will be 
seen that there is a rotation through about 90°, from the north- 
west to the northeast in the north quadrant, for both velocity compon- 
ents and for temperature variations in passing from the 10,000- 
meter levels to the surface; and that the rotation in the south quad- 
rant is less in the respective cases. It is proper to infer that the two 
systems are mutually interdependent, and that the movement of the 
circulation is attended by a corresponding variation in the tempera- 
ture distribution. 

At the time of constructing the chart of the velocity vec- 
tors, I was unable to explain its meaning, and as it differed 
radically from the charts of velocity-motion published by Mr. 
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Clayton for the Blue Hill observations, and by Professor 
Hildebrandsson for European observations, it was desirable 
that some criterion should be found which would indicate 
which configuration is to be accepted. My charts, as there 
explained, depended upon an asymmetric temperature struc- 
ture of the cyclone and anticyclone, while the Clayton—Hilde- 
brandsson charts seemed to favor a symmetrical system, such 
as Ferrel had assumed to exist in his theoretical discussions. 
The agreement, however, of these two independent sets of 
observations, velocity vectors by the Weather Bureau, and 
temperatures by Blue Hill, Hald and Berlin, would seem to 
indicate that the asymmetric system of currents must be 
adopted. While I can not claim that the numerical values of 
Table 12, and fig. 5, of this paper are entirely correct, it yet 
seems probable that the prevailing type of the temperature 
configurations in the several levels has been made out with 
sufficient definiteness to permit a numerical discussion of the 
data, with the aid of the thermodynamic equations in connec- 
tion with the general dynamic equations of motion, such as 
will be attempted in the other papers of this series. 
THE MEAN TEMPERATURE, 7’, IN CYCLONES AND ANTICYCLONES. 

By means of the variations of temperature, 47, given in 
Table 12, using the mean temperatures of the second column, 
we can find the mean temperatures in each sector, N., E., S., 
W., of the high and low areas for summer and winter. The 
result is given in Table 13, mean temperatures, 7, in cyclones 
and anticyclones. The same data are plotted on fig. 6, 
and lines dividing the warm and cold areas are drawn, which 
are similar to those in fig. 5. It is not necessary to make any 
extended remarks about the distribution of temperatures at 
this point, but the relations can be illustrated by fig. 7, on 
which the temperatures of Table 13 are suitably plotted for 
each sector, the dotted lines standing for the warm areas and 
the full lines for the cool areas. The scale of the temperature 
abscissas is smaller than in tigs. 3 and 4 of the preceding paper, 
in order to extend the elevation to 10,000 meters instead of 
6000 meters. 

From Table 13 we can obtain the temperature falls in 1000 
meters for each sector by subtracting the successive tempera- 
tures, and such temperature falls per 1000 meters, or gra- 
dients, may be taken as the true average for the middle of the 
stratum. On fig. 8, marked the temperature fall per 1000 
meters in each gradient, these results are plotted at the middle 
distances between the 1000-meter levels, and they are con- 
nected up by proper curves, which form an interesting study. 
The first remark is that the result of the observations in the 
east sector of the high levels in winter and summer probably 
need to be modified, because the east line has escaped the 
concentration common to all the other lines. The second 
point is that the curvature of the lines indicates the prevailing 
cloud strata; that is where the lines slope upward to the right, 
and where the air is relatively warmer than the mean gradient 
would admit, a cloud formation takes place, as cumulus in the 
1000-2000-meter stratum, cirrus in the 8000—10,000-meter 
stratum, winter and summer, and alto-cumulus in the 4000- 
6000-meter stratum in summer. These levels contain an 
especially large number of mixing currents of warm and cold 
masses, and the latent heat of condensation of vapor to water 
adds a certain amount to the heat transported from other 
regions. The third and most important remark is the fact that 
the temperature gradients in the atmosphere are very variable 
from one level to another, and that they are always smaller 
than the adiabatic gradient, 9.87, in these latitudes. In the 
latitudes farther south and in the Tropics, at least in the lower 
strata, the adiabatic gradient is, on the other hand, often less 
than that actually observed in the atmosphere. Such relations 
of observed to adiabatic gradients will form the key to my treat- 
ment of the thermodynamic formule in their application to 
the atmosphere. It is apparent that the Ferrel Canal Theory 
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of the general circulation, poleward in the upper strata and 
equatorward in the lower strata, must be practically rejected or 
greatly modified in the following manner. The heat energy of 
the Tropics escapes toward the poles principally in two strata, 
the upper in the cirrus region, where there is mixing with cold 
currents from the poles, and the lower in the cumulus strata, 
where there is also mixing with the cold polar streams, while be- 
tween these layers the intermediate strata are comparatively free 
from pronounced intermingling. The exact character and the 
extent of these operations in the cirrus level remain to be more 
fully investigated by suitable observations, which are re- 
quired before the needed detailscan be secured. Especially in 
the tropical zones it is important to procure accurate thermal 
gradients up to high levels. The final solutionof the problem 
of the circulation of the atmosphere is dependent upon such 
an exploration of the temperature conditions, because from 
these data alone can the corresponding pressure and density 
be computed. 
TABLE 13.— Mean temperatures, T, in cyclones and anticyclones. 


WINTER. 

Height Mean High areas, Low areas, 
in tempera- 

N. w. N. | Ww. 

10000 | —522 —520 86.2) —57.0 
goo | | —45.7/ —447| —80.7 
3000 40.6 40.6 | 43.6 —39.8 —37.6 —39.1 —37.9, | —43.9 
7000 33.6 87.1) —824 —36.2 —87,1 
6000 26.7 | —30.7| —25.5 —25.6 | —24.5 | —29.5 | —30.5 
5009 -20.0 18.0 —20.0 —14.3 —18.8 —18.0 —22.8 —24.0 
000 1.5 15.5) — 8.7 12.5 | —125|—167 —17.8 
3000 — 9.0 | —63 | —13.0| —6.8|—7.6| —11.3 —124 
— 42 | —22 | —55 —7.2 
0 + 3.6 $42 425) 4012/4686 465 1.9 
SUMMER. 

10000 | | | | 7 | | —09.4 
9000 40.1 | —42.1 | —99.6| | | | | —42.9 
32.8 —35.3| | 31.0) —81.8 | —35.5 | 35.8 
7000 | | | 29.1 | | —21.9 | | —29,1 | —29.3 
6000 | —18,5 | —23.2 | —18.7 | —17.5 | —15.9 | —18.5 | —22.9 | —23.4 
5000 —13.6  —1.7 —16.8 | —13.7 —10.8  —10.3 —12.2) —16.3  —16.6 
4000 7.2 | 
soo | —o9 | +140 
2000 as | 457 429/459) 462/445) 443) +19 
1000 H10.0 | +105 +81) +88) +00) $11.2) 410.4) 411.0) 4 7.8 

0 | | 404.2] 4161) 416.5) 416.5 | 418.5 | +142 


RESUME OF THE TYPICAL DISTRIBUTIONS OF THE VELOCITY, TEMPERATURE, 
AND PRESSURE IN CYCLONES *AND ANTICYCLONES. 

Having described the typical distribution of the velocity in 
the local circulations, as in the International Cloud Report, 
1898, or the Monruty Wearner Review for March, 1902, the 
pressure distribution, as in the Monruty Weatrner Review for 
February, 1903, and the temperature in this paper, it will be 
proper to summarize the results schematically, as in figs. 9 and 
10. The former gives the resultants of the general circulation 
in the north temperate latitudes plus the local component dis- 
turbances, and the latter simply the components by themselves, 
separated from the prevailing eastward drift. In fig. 9 the 
velocity is seen to diverge more and more from the eastward 
direction in the higher levels, and gradually to break up into 
the well-known cyclonic and anticyclonic gyrations in the lower 
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levels. The anticyclone has a system of outward components 
from top to bottom, and the cyclone a system of inward com- 
ponents from bottom to top, but in neither case can there be 
any true inversion in the type of the system. The tempera- 
tures show that the wave motion is intensified on approaching 
the surface, as the strong eastward drift is gradually dimin- 
ished in the lower levels. The pressure, on descending from 
one level to the other, in the same way gradually takes on the 
well-known features of the high and low pressure areas, the 
high areas standing with the “saddle” toward the south, and 
the low areas with the “ saddle ” toward the north. The closed 
isobars decrease in density from the surface upward, and dis- 
appear at two or three miles above the ground, being depleted 
at the top by penetration into the eastward drift. Whenever 
closed isobars occur there is a vertical component of the 
circulation, downward in anticyclones, upward in cyclones. 
There is evidently very little vertical movement in the upper 
levels of the atmosphere, where the isobars are mere wavy 
lines, unless some unobserved closed isobars occur, as is prob- 
ably the case in the development of hurricanes in the Tropics. 
In fig. 10 the disturbing components are given for the 
velocity, temperature, and pressure. In the velocity of the 
anticyclone there is a gradual transition of the known outtlow- 
ing structure at the surface into a simple loop in the upper 
levels, the orientation being changed only a little; in the 
cyclone the inflowing components are better preserved from 
the surface to the higher levels, but there is a distinct rotation 
of the structure through about one quadrant. The tempera- 
tures show the maximum disturbances on the boundary of the 
high and low areas, with a distinct rotation of both the cold 
and warm areas through one quadrant. The pressure dis- 
turbances consist of closed isobars gradually diminishing into 
loops in the higher levels and rotating through one quadrant, 
especially in the cyclone. In one aspect the analytical solu- 
tion of this dynamic structure is simpler than that demanded 
in Ferrel’s or in Guldberg and Mohn’s adopted types of vor- 
tices, but it is certainly different from either of them. It is evi- 
dently necessary to distinguish carefully between the cyclonic 
system proper and the resultant system formed by its combina- 
tion with the general eastward drift, so that the mathematical 
analysis shall not deal with the components and resultants 
indiseriminantly. It is not proper to appeal to observed 
resultant motions in the atmosphere in verification of a theory 
applying solely to the components, namely, the cyclonic and 
anticyclonic gyrations as examples of a special form of vortex. 
Having thus found at least an approximate system of correlated 
velocities, temperatures, and pressures in the atmosphere, it 
will be possible to approach the mathematical analysis of the 
structure with some prospect of a satisfactory solution. 


VERTICAL AIR CURRENTS. 


By Frank W. Proctor, Dated Fairhaven, Mass , January 28, 1906. 


In the Monruty Wearner Review for September, 1905,' Mr. 
Clayton mentions two instances of vertical air currents having 
considerable lifting power. Both occurred on mountains, and 
Mr. Clayton expresses the opinion that “it is probable that 
near the ground over a level country the air can have no 
great vertical motion, except in whirlwinds, so that phenomena 
of this kind are not observed.” 

The writer has observed one case of a descending vertical 
air current in a valley, which seems to be a precise counter- 
part of the current that lifted Mr. Eddy’s kite vertically about 
1000 feet above Blue Hill, as described by Mr. Clayton. It 
was in summer, and the writer was flying a Hargrave kite of 
the Weather Bureau pattern, standard size, without any load, 
at Andover, N. H., in the valley lying between Ragged and 
Kearsarge mountains. These mountains rise 1400 and 2400 
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feet, respectively, above the level of the valley floor, which is 
narrow at this point. 

Upward of 2000 feet of wire were out when the line appar- 
ently broke, and the kite fell rapidly and disappeared. The 
line of flight was across a river, and in order to prevent if 
possible the wire from sagging into the river and getting wet, 
the line was reeled in as rapidly as possible. With no tension 
on the wire, and a reel that took in approximately five feet at 
every turn, the line came in pretty fast After about 500 feet 
had been reeled in, the kite was seen to rise, and it was then 
discovered that the line was not broken, and that the fall of 
the kite was due to a descending air current.’ 

At another time on a summer day at the same place, this 
kite, while flying at an ordinary angle, rose and passed the 
zenith at a height of about 1000 feet, being lifted by a vertical 
current. There was no cloud overhead. 

The writer has several times had toy kites lifted by vertical 
currents during summer anticyclonic weather, while flying at 
levels from 100 to 300 feet, over the south shore of Massa- 
chusetts, where the ground is tolerably level. From the fact 
that in the nonenergetic summer areas of high barometer 
falling currents are rarely seen, while rising currents are not 
rare, it seems to be a fair inference that at this time of year 
the slow descent of large masses of air is offset by the more 
rapid ascent of small masses. These small rising masses are 
probably too irregular in horizontal section and too evanes- 
cent to generate whirls. 


SNOW FORMED BY MIXTURE OF WARM AND COLD AIR. 


By Rrenarp W. Gray, Assistant Observer, Weather Bureau. Dated Atlantic 
City, N. J., February 7, 1906. 

At Atlantic City, N. J., on February 6, snow, in the form of 
minute flakes, fell continuously from 10:45 a. m. to 3:30 p. m., 
the sky during this period being perfectly clear. At intervals, 
and for periods of from one to two minutes, the flurries were 
quite heavy, and, except for the size of the snowflakes, had 
every appearance of an ordinary snowstorm. Condensation 
seemed to take place at a low altitude (probably not more 
than 75 or 100 feet above the ground), and had practically 
ceased at the elevation of ordinary buildings. 

The unusual condensation was evidently caused by the mix- 
ing of relatively warm and moist air from the ocean with the 
colder air over the land. The wind, during the occurrence of 
the phenomenon, was from the northeast; the temperature 
ranged from 15° to 22°, and the relative humidity averaged 
about 70 per cent. Strato-cumulus clouds began to form 
about 3:30 p. m., at which time the snow ceased. 


It is generally taught that rain and snow are formed prin- 
cipally by the cooling due to the expansion of rising moist 
air; still it is also recognized that small amounts of rain or 
snow can be formed by the cooling due to the radiation of heat 
during the nighttime, but the quantities formed are small, the 
process is slow, and the radiation is itself checked by the haze 
or fog or thin cloud that accumulates, so that the radiation 
can only take place from the upper surface of a cloud. 

Precipitation can also take place by the intimate mixture of 
warm and cold moist air, and, if the masses and temperatures 
are properly adjusted, light snow may be formed in this case. 
It frequently occurs in the winter months that a mass of clear, 
cold air, moving southward from Canada, encounters a corres- 
ponding mass of warm, moist air in the United States, and the 
pressures and densities are so well adjusted that we have a 
well-defined band trending east and west, showing gentle 
southerly winds on the south side, and gentle northerly winds 
on the north, with a belt of cloudy air separating them, over 
which light rain or snow occasionally falls. Eventually, some- 


2 Would net a simple failure of the wind have produced the same drop 
of the kite and wire?—C. A. 
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times after several days, a whirl begins at the westerly end of 
this band, and the whole system resolves itself into a “low” 
with its whirling winds. 

A close analogy is found between these bands of opposing 
winds and the case quoted in the preceding note, where cold, 
moist air from the ocean was flowing inward on the New 
Jersey coast, while at the same time, according to the weather 
map, a cold, dry, northwest wind was blowing from the in- 
terior over this region. The northeast ocean wind, having a 
temperature of 15° to 22° F., was mixing with the northwest 
land wind, having a temperature of about 0° F., judging from 
the isotherms of the morning weather map, producing the 
minute snowflakes deseribed by Mr. Gray. It is to be re- 
gretted that the exact temperature, moisture, and wind could 
not have been observed by Mr. Gray, with the help of kites, 
at various elevations. The layer of northeast wind seems to 
have extended above the buildings in his neighborhood, but 
the weather map shows that the dry, cold wind must have 
been present, probably as a very gentle upper wind from which 
cold air descended in little streaks, just as we see in an area 
of high pressure and clear blue sky on a summer day, when 
air comes down in little gusts, spreading outward as they 
strike the ground, carrying the dust before them as the wind 
rolls along the ground.—(. A. 


PREVENTION OF DAMAGE BY FROST. 


By Rovert P. Skinner, U.S, Consul General, Marseilles, France. Dated January 25, 1906. 


No general attempt is being made in France to prevent the 
destructive influence of frost in the vine-growing regions. 
The traditional method of waging warfare against such influ- 
ences is by creating a dense smoke, caused by burning damp 
straw, but the process is expensive and of doubtful efficacy. 
Several proprietary compositions, intended to perform effi- 
ciently the work inadequately performed by burning straw, are 
upon the market, but their sale has been kept back by the 
low prices which common table wines now bring, so low, 
indeed, that wine growers would rather see their crop 
damaged than spend any considerable amount of money to 
prevent it. Nevertheless many proprietors of advanced ideas, 
and especially such as produce expensive kinds of wine, are 
making what seems to be an increasing market for the smoke 
producing preparations offered for sale. The officers of the 
best known company in this business inform me that they 
took hold of the ‘‘Fumigéne Mortier” about five years ago, 
and though they have not advertised it publicly, they say that 
this branch of their very large business is steadily increasing, 
and that within the last three years they have themselves dis- 
posed of 20,000 boxes in France alone. This would mean, in 
a period of three years, about 2000 hectares (4942 acres) 
treated. In 1903, 1500 boxes were sold by the same com- 
pany in Smyrna, after which the Turkish Government put a 
stop to the importation, on the ground that the boxes con- 
tained nitrate of potash. I have no knowledge in regard to the 
commercial success of other devices, all of which appear to 
have been subjected to numerous tests in the presence of 
official and semiofticial committees. 

From the account of one such test, which took place on May 
21, 1900, near Auxerre, in charge of M. Méras, Director of the 
Society for the Reconstitution of French Vineyards, I take 
the following paragraphs: 

The experiments took place with different systems, industrial and 
natural, permitting the production of artificial clouds, which in their 
turn prevent the radiation which causes frost, and thereby prevent 
the killing of the buds. Let us first explain how frost is produced by 
radiation. 

Dew is deposited on a body when the latter, having allowed to escape 
during the night a portion of the solar heat received during the day, 
becomes so chilled by radiation as to lower the temperature of the adja- 
cent air, and bring about a state of saturation. From that instant, if 
the air continues to become colder, the vapor which it contained is con- 
densed in the form of dew. A white frost is produced when the temper- 
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ature of the bodies on the surface of which the dew is formed is low 
enough to cause the dew to congeal. When a body is sheltered by 
cloths, straw-matting or natural clouds, the deposit of surface dew is 
light. As the radiation takes place in every direction, the heat radiated 
from the surface is reflected back by the shelter, whereby the chilling 
process is not sufficiently pronounced to result in a white frost. 

M. Méras proceeded to the successive lighting of the different combus- 
tibles prepared for the purpose of forming clouds. He first experimented 
with pots containing exactly 7.5 kilograms (16.5 pounds) of coal tar, 
this weight corresponding to those of the boxes bearing the names of 
Maydieu and Lestout, both manufactured at Bordeaux, and the ‘ Fu- 
migéne Mortier,’’ manufactured at Marseilles. The smoke produced by 
the coal tar proved to be black, and formed a screen less able to prevent 
radiation than that produced by a white smoke. The intensity of the 
smoke was inereased by sprinkling water upon the tar by means of a 
broom. The first composition burned two hours, and it was judged that 
the boxes, placed at distances of 20 meters (65.61 feet) from each other, 
should have been separated by not more than 10 meters (32.80 feet). 
The fact that the buds appeared to be blackened after this operation need 
alarm no one, as this blacking is due simply to the deposit of soot. After 
these experiments with coal tar, the industrial preparations were 
taken up. 

The Lestout composition consisted of a square pine box, containing 
7.5 kilograms (16.5 pounds) of residue from the manufacture of rosin. 
The boxes cost 1 frane (19.3 cents) each. The smoke, as black as in the 
first case, appeared to be heavier and rose less than that of burning tar. 
The period of combustion was one hour anda half. These boxes have the 
inconvenience of taking fire, and by their disaggregation they thus allow 
the contents to escape and burn upon a considerable surface, thus 
abridging the duration of the protecting cloud. 

The Maydieu box was next lighted, and gave the same results as the 
Lestout box, except that the period of combustion was longer. In both 
eases the intensity of the smoke is susceptible of being increased by 
covering the boxes with moss or dampened straw. 

The commission next experimented with boxes of dampened sawdust, 
mixed with bunches of green moss, straw manure, and damp straw. It 
required a considerable time to start the fires; but although these boxes 
gave a whiter smoke, it proved to be insufliciently dense to be really effi- 
eacious. By dosing the mixture with tar a more abundant smoke was 
obtained. These natural combinations, which are economical enough, 
have the disadvantage of proving useless in case of an abundant rain 
falling upon them dering the night or even several days prior to the 
period of use. Small proprietors, however, who wish to avoid expense, 
may utilize them. 

The commission finally took upthe newly invented preparation known 
as the ‘‘Fumigtne Mortier’’ from Marseilles. This preparation was 
packed in boxes containing about 4 kilograms (8.8 pounds) of black 
powder, the boxes selling at 1.50 franes (29 cents) each. In the middle 
of the cover of the box a hole is made before the ‘‘ Fumigéne”’ is put in 
place. When the time comes to produce the smoke, the material is 
lighted from this hole, whereupon the box is turned over with the hole 
upon the earth. This being done by the commission, a very intense and 
very abundant smoke was immediately produced. This yellowish smoke 
formed a veritable cloud, constituting a powerful screen over the vine- 
yard to be protected. This smoke remained in place longer than any 
smoke previously produced, in spite of a fairly strong wind. Had there 
been no wind, and there is none when frosts occur, it is certain that this 
smoke would remain in place long enough to prevent any white frost. 
According to the opinion of all present, the ‘‘ Fumigéne Mortier’’ gave 
the best results. 


Since the original experiments were made along these lines the 
manufacturers claim to have perfected the composition, and they 
suggest an elaborate system of electrical wires connecting 
various parts of large estates with headquarters in such man- 
ner that when registering thermometers, set up in the vineyards, 
fall to the danger point, an alarm bell rings in headquarters, 
whereupon the overseer arouses his employees, and starts the 
protecting fires. M. Justin Lieutaud, of the Mas de lAnge, 
Camargue, possesses such an installation, which protects 30 
hectares (74.13 acres). My information in regard to M. Justin 
Lieutaud’ s equipment is dated five years ago, and I have no 
information in regard to his experience since. 

It is to be remarked that frost-fighting methods are still in 
an uncertain and tentative stage. Reports in regard thereto, as 
well as in regard to efforts to counteract the processes of nature 
concerning rain and hail, are accepted with skepticism, and I 
do not myself wish to be considered as indorsing any process 
described. On the other hand so much is claimed, and the 
materials spoken of are so cheap, that American farmers can 
readily take the matter up on their own account. 
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Consular Agent Jouve, at Toulon, who has important vine- * 


yards of his own and whose experience I solicited, writes as 
follows: 

Many experiments have been made in this region to protect vineyards 
against frost. The method of burning tar and other combustibles with 
a view to producing a dense smoke when frost is anticipated, is not spe- 
cially efficacious, and is difficult, as fires must be lighted at the same 
time at a great number of places throughout the vineyard. To succeed 
weil by the production of smoke, the vineyards should be located in the 
valley, and any wind will prevent the success of the experiment. In 
some districts the evil effects of frost are counteracted by leaving the 
branches uncut until the end of the cold season. By this method, if the 
terminal bud of the growing branch be frozen, the succeeding buds are 
unharmed. This, however, isa method which takes too much of the sap 
of the vine. In conclusion, all the processes of which I have heard are 
of uncertain practical value. 


I have also the following information from Mr. F. Richter, 
a gentleman of large experience residing at Montpellier, in 
the heart of the wine-growing region: 


The methods now known of preventing damage by frost are not always 
efficacious, and when the temperature falls below 4° or 5° C. (39° or 41° F.) 
at the level of the young shoots, the cases are rare when the method 
regarded as most efficacious provides a sufficient protection. The radi- 
ation of plants is diminished very sensibly during clear nights by the 
distribution of white powder upon the leaves, and the effect is the more 
pronounced in proportion as the green organs intended to be protected 
are the more evenly covered. This method has never been generally 
adopted, and it may be said at present that the method of fighting the 
frost most frequently employed is the creation of clouds of smoke. 

In the vineyards the owners establish low piles of vine shoots mixed 
with brush and covered with earth, or perhaps straw mixed with green 
plants of all sorts, capable of forming a great deal of smoke. The inten- 
sity of the smoke is increased by sprinkling water upon the earth during 
combustion. Still more commonly, however, land owners make use of 
manufactured preparations such as the Lestout box and the Fumigéne 
Mortier. These preparations are lighted generally in the morning, when 
the temperature is reached at which white frost is formed, and they are 
kept burning until after sunrise, so as to delay the thawing, which is as 
bad for the plants as the frost itself. 


My California correspondent, who seeks this information, 
says that he has heard of the shooting of chemicals over vine- 
yards, a process concerning which I have no information. 
The Reveil Agricole, published on January 21, 1906, refers to the 
use of chemicals for the purpose of overcoming the damage 
by frost, not by shooting the same over the vines and trees, 
but in the form of a fertilizer. This article says that experi- 
ments have been made with potassic fertilizers upon several 
fields of wheat. After a rigorous winter the parcel of ground 
untreated gave a crop less than one-half of that yielded by 
fields which had not suffered from cold, while another parcel 
of land which had been frozen and which had also been treated 
with this fertilizer gave a normal crop. M. Laroux, the Pro- 
fessor of Agriculture at Marseilles, reports that in a nursery at 
Gotha, Germany, the use of 400 kilograms, (881.84 pounds) of 
chloride of potassium per hectare (2.47 acres) saved all the trees 
from frost in 1900-1901, while trees not so treated were deci- 
mated in the proportion of from 10 to 20 per cent. The 
Reveil Agricole adds that this is not a simple coincidence, 
and that there is a specific and very curious action of potassic 
salts of which the writer does not pretend to know the expla- 
nation. At Dreux, on an experimental farm, parcels of wheat 
and lucerne which had not been treated with potassium were 
feeble and unsatisfactory after a hard winter, while on the 
same farm wheat and lucerne which had been given this chemi- 
cal treatment were much more vigorous. 


EARLY KNOWLEDGE OF THE TIDES AT PANAMA. 
By Rh. A. Harets, of the Coast and ene Sereey. Dated Washington, D. C., March 


In Chapter [IX of his Sumario de la Natural Historia de las 
Indies which was published in 1526, Oviedo y Valdez makes 
the first mention of a question which has continued to be of 
interest down to the present time, viz, the smallness of the 
tides in the Caribbean Sea and the greatness of the tides on 
the Pacific coast of Darien. 
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He compares the tides in the Caribbean Sea to those of the 
Mediterranean, and the tides on the Pacitic coast to those 
found on the western coast of Europe; for the great differ- 
ence between the tides of the ocean and of the Mediterranean 
was a fact known to geographers since the time of Aristotle. 
Equally long ago had the conclusion been reached that large 
tides, as a rule, belong to large seas. 

In Oviedo’s time the movements of the ocean were com- 
monly aseribed to the westward motion of the primum mobile 
so that— 

Ad coeli motum elementa (excepta terra) moventur.” 


However, Josephus Acosta (1539 ?-1600) considers the water to 
be too closely connected with the earth to partake of this gen- 
eral movement (Purchas his Pilgrimes, Vol. III, page 924); but 
in his remarks upon the tides he does not suggest any universal 
cause. (Ibid. pp. 929, 930.) 

It seems from Oviedo’s mention of the Mediterranean tides 
that he regards them as entirely derived from those in the 
Atlantic. 

As a matter of fact, recent observations and study prove that 
the western portion of this sea is governed by the Atlantic in 
somewhat the manner indicated by Oviedo, while the eastern 
portion, from Sicily to the Levant, has a rise and fall of its 
own and is tidally independent of the Atlantic. 

The small tides along the northern shores of Darien are due 
to the equilibrium tide of the western portion of the Carib- 
bean Sea, while those of the eastern portion of this sea, although 
small, are derived from the Atlantic. The passages between 
the Lesser Antilles are numerous and often large; but the 
smallness of the outside rise-and-fall prevents the derived 
tide from being large in the Caribbean waters. This small- 
ness of the outside ocean tide is due to the fact that a nodal 
line of a stationary oscillation extends from near the island of 
Guadeloupe in a northeasterly direction. 

The large tides off Gibraltar and the port of Panama are due 
to the fact that a loop of a fundamental oscillating system lies 
near each of these two localities. 

The semidaily range of tide at Panama is 12.6 feet, while at 
Colon it is but 0.6 foot. 

It happens that when it is high or low water at Panama it 
is very nearly half tide level at Colon, and vice versa. 

My attention was called to Oviedo y Valdez’s account of 
the tides by Professor Abbe, who recently sent me a tentative 
translation of a few sections of the Sumario, made by Miss F. 
Isabelle Wilbur. 

An English translation of extracts from the Sumario is 
given by Purchas in his Pilgrimes, Vol. III. That relating to 
the tides occurs on page 989, and is substantially the same as 
the matter just referred to, and reads as follows: 

Of the increase and decrease (that is) rising and falling of our Ocean Sea, 
and South Sea, called the Sea of Sur. 

I will now speake of certaine things which are seene in the Prouince, 
or at least in the Citie of Golden Castile, otherwise called Beragua, and in 
the coasts of the North Sea, and of the South Sea, called the Sea of Sur, 
not omitting to note one singular and maruellous thing which I haue 
considered of the Ocean Sea, whereof hitherto no Cosmographer, Pilot, or 
Mariner, or any other, haue satisfied me. I say therefore, as it is well 
knowne to your Maiestie, and all such as haue knowledge of the Ocean 
Sea, that this great Ocean casteth from itselfe the Sea Mariterraneum by 
the mouth of the Straight of Gibralterra, in the which the water, from 
the end and furthest part of that Sea, even vnto the mouth of the said 
Straight, either in the East toward the coast commonly called Leuante, 
or in any other part of the said Sea Mediterraneum, the Sea doth not so fall 
or increase, as reason would judge for so great a Sea, but increaseth very 
little, and a small space: Neuerthelesse, without the mouth of the 
Straight in the mayne Ocean, it increaseth and falleth very much, and a 
great space of ground from sixe houres to sixe hours, as in all the coasts 
of Spaine, Britaine, Flandera, Germanie, and England. The selfe same 
Ocean Sea in the firme Land newly found, in the coasts of the same 
lying toward the North, doth neither rise nor fall, nor likewise in the 
Ilands of Hispanola and Cuba, and all the other Ilands of the same lying 
toward the North, for the space of three thousand leagues, but onely in 
like manner as doth the Sea Mediterraneum in Italie, which is in manner 
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nothing, in respect to that increase and decrease which the said Ocean 
hath in the coasts of Spaine and Flanders. But this is yet a greater 
thing, that also the selfe same Ocean in the coasts of the said firme Land 
lying toward the South, in the Citie of Panama, and also in the coast of 
that Land which lyeth toward the East and West from that Citie, as in 
the Iland of Pearles or Margarita, which the Indians called Tarrarequi, 
and also in Taboga and Otoque, and in all other Llands of the South Sea 
of Sur, the water riseth and falleth so much, that when it falleth, it 
goeth in manner out of sight, which thing I myselfe haue seene often- 
times. And here your Maiestie may note another thing, that from the 
North Sea to the South Sea, being of such difference the one from the 
other in rising and falling, yet is the Land that diuideth them not past 
eighteene or twentie leagues in breadth from Coast to Coast. So that 
both the said Seas, being all one Ocean, this strange effect is a thing 
worthy greatly to bee considered of all such as haue inclination and 
desire to know the secret workes of Nature, wherein the infinite power 
and wisedome of God is seene to be such as may allure all good Natures 
to reurence and loue so diuine a Maiestie. 


RECENT PAPERS BEARING ON METEOROLOGY. 
H. H. KimpBatt, Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a 


Bulletin of the American Geographical Society. New York. Vol. 88. Feb., 
1906, 

Abbe, Cleveland. The present condition in our schools and col- 
leges of climatology as a branch of geography and of meteorology 
as a branch of geophysics. Pp. 121-123. 

Abbe, Cleveland. A modified polar projection adapted to studies 
in dynamic meteorology. Pp. 126-128. 

Rotch, A. Lawrence. Proof of the existence of the upper anti- 
trade and the meteorological conditions at lesser heights in the 
northern Tropics. Pp. 128-130. 

Brown, Robert Marshall. Notes on the Mississippi River flood 
of 1903 and on floods of other years. Pp. 131-134. 

Nature. London. Vol. 73. Feb. 1, 1906. 

B.,T.G. Variation of glaciers. Pp. 320-321. 

International Meteorological Conference at Innsbruck. Pp. 
331-332. 
Nature. London. Vol. 78. Feb. 8, 1906. 

Report of the meeting of the Solar Commission at Innsbruck. Pp. 
352-354. 

Nature. London. Vol. 73. March 1, 1908. 

Kingsmill, Thos. W. A 300-year climatic and solar cycle. Pp. 
413-414. 

Bildebrandsson, H. Hildebrand. Studies of clouds. Pp. 416-417. 

Nature. London. Vol. 73. March 8, 1906. 

Rotch, A. L[awrence] and Teisserenc de Bort, Lijeon]. The 
vertical distribution of the meteorological elements above the 
Atlantic. Pp. 449-450. 

Proceedings of the American Association for the Advancement of Science. 
Boston. Vol. Feb., 1908. 

Richards, Theodore W., and Jackson, Frederick G. A new 

method of standardizing thermometers below 0° C. Pp. 451-454. 
Quarterly Journal of the Royal Meteorological Society. London. Vol. 32. 
Jan., 1900. 

Moore, John W. The rainstorm of August 24-26, 1905, in eastern 
Ireland. Pp. 1-10. 

Newton, William B. The aquameter. Pp. 11-13. 

—— Rainfall of Chinaand Korea. [Extract from paper by T. Okada. | 
P. 28. 

Sutton, J.R. Comparison between Glaisher's factors and Ferrel’s 
psychrometer formula. Pp. 35-45. 

Ball, John. A rapid method of finding the elastic force of aqueous 
vapor and the relative humidity from dry-bulb and wet-bulb ther- 
mometer readings. Pp. 47-52. 

Meinardus, Wilhelm. Variations in the circulation of the North 
Atlantic and the phenomena connected therewith. [Translated 
by R.H. Scott.) Pp. 53-55. 

Science. New York. New Series. Vol. 23. Feb. 16, 106. 

McKee, Ralph H. The primeval atmosphere. Pp. 271-274. 

Science. New York. New Series. Vol. 28. March 9, 1906. 

Tamura, S. Tetsu. Japanese meteorological service in Korea and 

China. Pp. 396-397. 
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Symons’s Meteorological Magazine. London. Vol. 4/. Feb., 1906. 
W., A. The packing of meteorological instruments. Pp. 9-10. 
Annuaire de la Société Meétéorologique de France. Paris. 54 année. Jan., 
1906, 
Teisserenc de Bort, Ljeon]. Sur |'études des alizés et des con- 
trealizés sur |’'Atlantique Nord. Pp. 9-14. 
Durand-Gréville, E. Les cartes d’isobars par millimétre et la 
prevision journaliére du temps. Pp. 27-32. 
Teisserenc de Bort, L{eon]. Le concours de prévision du temps 
de Septembre 1905. Pp. 32-35. 
Ciel et Terre. Bruzxellex. 26 année. 1 fiv., 1906. 
Hergesell, Hjugo]}. L’'état actual et l'avenir de la météorologie 
maritime. Pp. 567-575. 
Ciel et Terre. Bruxelles. 2 année. 16 féev., 1900. 
La couche d’air chaud des régions elevées de l’'atmosphére, 
[Note.] Pp. 610-612. 
—— Effets magnétiques de la foudre sur les roches volcaniques. 
{[Note.] Pp. 615-616. 
Revue Néphologique. Mons. Fév., 1906. 
Bracke, A. Formation de ciel moutonne. Pp. 9-11. 
B[racke], A. Le relief du sol et la pluie. Pp. 13-14, 
Bracke, A. La direction des cirrus. Pp. 14-16. 
Annalen der Hydrographie und Mariltimen Meteorologie. Berlin. 34 Jahr- 
gang. Heft 2, 1906. 
— W. Die Drachenstation der Deutschen Seewarte. Pp. 
49-62. 
Annalen der Hydrographie und Mariiimen Meteorologie. Berlin. 34 Jahr- 
gang. Heft 3, 1908. 


K6ppen, W. Die Drachenstation der Deutschen Seewarte. Pp. 
97-110. 

Heyne, —. Die Witterung zu Tsingtau im Juni, Juli, und August 
1905, nebst einer Zusamenstellung fiir den Sommer 1905. Pp. 
110-114. 

Aus dem Archiv der Deutschen Seewarte. Hamburg. 28 Jahrgany. No. 2, 
1908, 

Knoche, Walter. Ueber die riiumliche und zeitliche Verteilung 

des Wiirmegehalts der unteren Luftschicht. Pp. 1-46. . 


Gaea. Leipzig. 42Jahrgang. Miirz 1906. 

—— Die Bekiimpfung des Nebels durch Elektrizitiéit. Pp. 150-151. 
Die Stérungen der Luft und des Wassers. Pp. 153-159. 
Illustrirte Aeronautische Mitteilungen. Strassburg. 10 Jahrgang. Feb., 

1906, 

Wegener, Kurt. Die meteorologischen Schwierigkeiten der 
Drachenauf-tiege. Pp. 33-40. 

—— Ein never Windmesser fiir direkte Ablesung. Pp. 85-87. 
Meteorologische Zeitschrift. Braunschweig. Band 28. Feb., 1900. 

Allbert]. Ueber den Ionengehalt der Atmosphiire. Pp. 
53-67. 

Klein, |Hermann Joseph]. Cirrus-Studien. Pp. 67-82. 

Hann, J{ulius}]. Der Pulsschlag der Atmosphire. Pp. 82-86. 

—— Ergebnisse meteorologischer Beobachtungen in Ost-Spitzbergen 
1894-94. P. 87. 

Polis, Pieter}. Ergebnisse der Luftdruckregistrierungen zu Aachen 
1896 bis 1903. Pp. 87-92. 

Zdliner, 8. Graphische Darstellung der tiglichen Bestrahlung der 
Erde durch die Sonne in verschiedenen Monaten und Breiten. Pp. 
92-94. 

Less, E{mil]. Thévenet: Recherches sur la prévision du temps en 
Algerie. Pp. 94-95. 

Mitteilungen von Forschungsreisenden und Gelehrten aus den Deutschen 
Schutzgebieten. Berlin. 18 Band. 4 Heft 190. 

Uhlig, C. Regenmessungen aus Deutsch-Ostafrika. Pp. 352-359. 
Resultate der meteorologischen Beobachtungen ia Herberts- 
héihe. Pp. 360-367. 

Resultate der Regenmessungen in Kaiser-Wilhelmsland, im 
Bismarck-Arechipel, auf den Karolinen, Marianen, und Marshall- 
Inseln. Pp. 368-375. 

Hemel en Dampkring. Amsterdam. 3 Jahrgang. Feb., 1906. 

Nell, Chr. A. C. Uitkomsten der waarnemingen omtrent pool- 
banden, van 1874 tot 1894 hoofzakelijk te Groningen en te Ooster- 
beek (bij Arnhem) verricht door Civ. Ing. H. I. Groneman. Pp. 
145-150. 

Nell, Chr. A.C. De halo’s. Pp. 157-162. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 
H. H. Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Associacion de Ingenieros y Arquitectos de Mexico. 
Anales. Tomo XII. 341 pp. 8°. Mexico, 1904. 
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Balen. Zentralbureau fiir Meteorologie und Hydrographie. 
Ergebnisse der Untersuchung der Hochwasserverhialtnisse im Deut- 
sehen Rheingebiet. VII. Heft. Das Moselgebiet. 67 pp. f°. 
Berlin. 1905. 
Belgium. Commission de la Belgica. 
Expédition antarctique belge. Kapports scientifiques. Resultats 
des voyages du 8. Y. Belgica. Vol. I. v.p. f° Anvers. 1905. 
Bornstein, R{ichard]. 
Leitfaden der Wetterkunde. xi, 230 pp. 8°. Braunschweig. 1906. 
Carnegie Institution of Washington. 
Contributions from the Solar Observatory, Mt. Wilson, California. 
(Repr. from Astrop. j., v. 23., Jan., 1906.) 
3. A programme of solar research. By George E. Hale. 5 pp. 
4. Some tests of the snow telescope. By George E. Hale. 5 pp. 
5. Photographic observations of the spectra of sun spots. By George 
E. Hale and Walter S. Adams. 34 pp. 
6. Some notes on the H and K lines and the motion of the calcium 
vapor in the sun. By Walter S. Adams. 9% pp. 
7. The five-foot spectroheliograph of the solar observatory. By 
yeorge E. Hale and Ferdinand Ellerman. 10 pp. 
Cattell, Jiames| McKeen (Ed.). 
American men of science. vii, 364 pp. 4°. New York. 1906. 
Ceylon. Surveyor-General. 
Report on the meteorology of Ceylon for 1904. (Administration 
reports, 1904. Part 1V.) Fl-41. f°. [Colombo, 1905. | 
Dechevrens, Marc. 
La pression et la temperature dans lair dans les cyclones et les anti- 
cyclones. 7Tpp. 4°. n.t.p. 
Geneva. Observatoire de Genéve. 
Résumé météorologique de l'année pour Genéve et le Grand Saint- 
Bernard. 104 pp. 8°. Geneve. 1905. 
Great Britain. Meteorological Office. 
The relation between pressure, temperature, and air circulation over 
the South Atlantic Ocean. By M. W. Campbell Hepworth. 12 pp. 
8°. London. 1905. 
Hamburg. Deutsche Seewarte. 
Deutsches Meteorologisches Jahrbuch fiir 1904. vi, 182 pp. f°. 
Hamburg. 1905. 
Hongkong Observatory. 
China coast meteorological register. 1905. n.p. f°. [Hongkong.} 
1905. 
India. Meteorological Department. 


Copies of memoranda on the monsoon submitted to Government in 
April, May, June, August, and September, 1905, and a comparison 
of the forecasts with the actual rainfall. v. p. f°. [Simla.] 1906. 

Innsbruck. Universitat. Meteorologisches Observatorium. 

Beobachtungen. 1901. nm. p. 8°. Innsbruck. 1903. 

Same. 1902. n.p. 8°. Innsbruck. 1905. 

Kungl. Svenska Vetenskapsakademien. 
Meteorologiska iakttagelser. 1904. x, 157 pp. f°. Upsala. 1904. 
Mexico. Observatorio Meteorologico Magnético Central. 

Tiempo probable durante el ano meteorologico de 1906 en la Repub- 
lica Mexicana. 10 pp. 4°. Mexico. 1906. 

Moscow. Agronomic Institute. Meteorological Observatory. 

Observations. [Russiantext.] 1903. xxxix,72 pp. 8°. Moscow. 
1904. 

Same. 1904. xivii, 72 pp. 8°. Moscow. 1906. 

(13th) National Irrigation Congress, Portland, Oregon. 

Official proceedings. 280 pp. 8°. Portland. 1905. 

Oaxaca (State). Observatorio Meteorologico Central. 

Decreto que establece la red meteorolégica del Estado de Oaxaca. 
10 pp. 4°. Oaxaca. 1905. 

Ofia (Spain). Colegio Maximo de la Compajfia de Jesus. 

Observaciones meteorologicas de 1905. 60 pp. 8°. Ofia. 1906. 

Puente, Carlos. 

Meteorologia popular e referanero meteorologico. 1. Climatologia. 
279 pp. 8°. Madrid. 1896. 

San Fernando. Instituto y Observatorio de Marina. 

Anales. Seecién 2°. Observaciones meteorlogicas, magnéticas y 
seismicas. Ano 1904. vii, 155 pp. f°. San Fernando. 1905. 

Sandstrém, J. W. 

On the construction of isobarie charts for high levels in the earth's 
atmosphere and their dynamic significance. (Extr. from Trans. 
Amer. phil. soe. N.S. v. 21, Pt. 1. Pp. 31-94. Phila. 1905.) 

Société Astronomique et Météorologique de Port au Prince. 

Bulletin annuel. 15 pp. 4°. Port au Prince. 1906. 

Ward, Robert De C/ourcy}. 

The hygiene of the zones. (Repr. from Bull. geogr. soe. Phila. v. 

4, No 2. Jan., 1906.) 27 pp. 8°. 
Wood, Robert W|illiams |}. 
Physical optics. xili, 546 pp. 8°. New York. 1905, 


PUBLICATION OF RIVER GAGE READINGS. 


River stations are maintained by the Weather Bureau in the 
interest of navigation. At the present time the numerous 
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stations report by telegraph to 24 district centers, where 
forecasts and warnings are issued under the supervision of 
the Central Office at Washington, D. C. The publication of 
the 8 a. m. readings of the river gages is of great importance 
to local hydraulic engineers, and the seventh volume of such 
publication, by Prof. H. C. Frankenfield, has just been issued 
by the Weather Bureau. The whole series of volumes covers 
the following periods, respectively: Part I, 1858-1889; Part 
IL, 1860-1889; Part IIT, 1875-1889; Part IV, 1890-1892; Part 
V, 1893-1895; Part VI, 1896-1899; Part VII, 1900-1904. 

The river stages given are vertical heights, in feet and tenths 
of a foot, of the river surface above or below an arbitrarily 
assumed plane, which is approximately that of lowest water 
occurring at any place with a natural free flow of water. Ab- 
normally low water due to an ice gorge above a station is not 
considered in establishing low water. 

Observations of river stages are made as near 8 a. m., sev- 
enty-fifth meridian time, as the exigencies of the service will 
permit. 

The tabulated gage readings are preceded by a statement 
which includes the locations of stations, description of gages 
and bench marks, heights of danger lines, low water and flood 
marks, and other data for the various river stations whose 
gage readings are included in the tables. The gage readings 
are arranged by river systems, and are preceded by two 
indexes—one alphabetical with respect to the various river 
systems, and the second following the arrangement of the 
text. The former is useful in studying the regimen of any 
given river, while the latter enables ready reference to be 
made to any desired station. 

Following the descriptive text are given tables of elevations 
of zeros of river gages above mean sea level, danger-line stages, 
and the lengths of the rivers and their drainage areas.—C. A. 


WEATHER BUREAU MEN AS EDUCATORS. 


Mr. 8S. S. Bassler, Local Forecaster, Cincinnati, Ohio, under 
date of February 23, reports that on February 21 he read a 
paper on the work of the Weather Bureau before a farmers’ 
institute at Amelia, Ohio. 


Mr. Patrick Connor, Local Forecaster, Kansas City, Mo., 
reports a short address on the weather before the meeting of 
the school principals of that city December 16, 1905. 


Mr. M. L. Fuller, Assistant Observer, reports the following 
lectures given during February and March: February 9, be- 
fore the Chickasaw County Farmers’ Institute, Nashua, Iowa, 
an illustrated address on weather forecasts, and how the 
farmer may profit by them. February 10 and 14, at Weather 
Bureau office, Charles City, to teachers from local high school 
and Charles City College, and to the local press; also February 
19, at Mason City, Iowa, High School; also March 12, at Storm 
Lake, Iowa, High School, a lecture, illustrated by stereopticon, 
on weather forecasts and the work of the Weather Bureau. 
February 14-17, a series of four 40-minute addresses before the 
students of Charles City College. February 19, oftice equip- 
ment explained to 30 students of the college. Mareh 8, before 
the Dows, Iowa, High School; also March 12, at Buena Vista 
College, an address on forecasts and the Weather Bureau. 


Mr. G. A. Loveland, Section Director, Lincoln, Nebr., under 
date of February 19, 1906, reports the following public ad- 
dresses recently made by him: Before the teachers of the 
science section of the Nebraska State Teachers’ Association on 
December 28, 1905, on the subject of clouds, illustrated by 
stereopticon. Before the Young Men’s Christian Association 
of Exeter, February 9, on how the weather is made. 
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Prof. A. G. MeAdie, of the San Francisco, Cal., office, reports 
a lecture, illustrated with stereopticon, on atmospheric vapor 
and mountain observatories at the Congregational Church, 
Reno, Nev., under the auspices of the State University, on the 
evening of February 21. 


Mr. G. Harold Noyes, Observer, La Salle, Ill., reports the 
following educational work: An informal address in the 
Weather Bureau office, with explanation of instruments, to the 
members of the La Salle County Editorial Association. April 
28, 1905, a prepared address was delivered before the class in 
general science of the La Salle-Peru Township High School; 
the class subsequently visited the office in small sections. 
During the Christmas vacation a class from the Lincoln School 
visited the Weather Bureau office, and listened to an explana- 
tion of the work of the Bureau, and studied the instruments; 
a day or two later some students of Northwestern University 
made a similar informal visit. 


Mr. G. R. Oberholzer, Observer, La Crosse, Wis., under date 
of February 16, reports that classes in physical geography 
and physics from the senior class of the high school had 
recently visited the Weather Bureau office; the instruments 
used by the Bureau were exhibited and explained, and a talk 
was given covering the making and use of weather maps. He 
was also called upon to address the La Crosse Agricultural, 
Horticultural and Dairy Association on February 14, when the 
movement of storms and cold waves was illustrated by means 
of maps distributed among the audience. 


Mr. H. W. Richardson, Local Forecaster, Duluth, Minn., 
under date of February 27, reports that the physiography 
section of the Duluth State Normal School, 40 pupils, 
visited the Weather Bureau office, and that the instrumental 
equipment was explained and a brief lecture delivered, dealing 
with meteorology, forecasting, and the general work of the 
Bureau. 


Mr. G. N. Salisbury, Section Director, Seattle, Wash., under 
date of February 20, reports the following educational work 
during January, 1906: On the 23d he completed his course 
of instruction for the semester (22 lessons) to the class in 
practical meteorology at the State University. On the even- 
ing of the 23d, before the Young Men’s Real Estate Club, a 
short sketch was given of the inception and work of the old 
Signal Service, and the organization, methods, and scope of 
the work of the present Weather Bureau. On January 24 a 
section of the Ballard High School class in physical geography 
visited the office, and were shown the instruments. On the 
26th a second se tion of the above class made a similar visit, 
and on the 30th a class in physical geography from the 
Brighton High School. On the evening of February 19 Mr. 
Salisbury lectured before the Men's Club of the First Methodist 
Church of Seattle on wind, rain, and weather changes due to 
cyclones and anticyclones. 


Mr. James H. Spencer, Observer, Dubuque, Iowa, reports 
that on the evening of March 14 he spoke on the weather be- 
fore about fifty members of St. Luke’s Fraternity of that city; 
the talk was illustrated by use of weather maps and black- 
board diagrams. 


Mr. W. P. Stewart, Escanaba, Mich., under date of Feb- 
ruary 7 reports that the class in physics from the Escanaba 
High School visited the Weather Bureau office in two sections 
on February 2 and 6; each section was given a 45-minute lecture 
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on the construction and use of thermometers, and the distri- 
bution of atmospheric temperatures. 


LIFE AND WORK OF JAMES P. ESPY. 


In reply to a recent letter the Editor has said: 


The general relation of modern meteorology to Professor Espy's work 
is well known, but the special relations between himself and the National 
Government are only imperfectly understood. He was appointed Gov- 
ernment meteorologist about 1842, and assigned to duty first in the War 
Department, then in the Navy Department, and eventually under the 
Smithsonian. The last few years of his life seem to have been spent, 
without Government salary, in putting his fourth report through the 
press. The details of his official relations to the Government can, I 
think, only be discovered by careful search through the records of the 
various departments, with the hearty assistance of the respective offi- 
cials. I hope that some one will work up this chapter in Espy’s life. <A 
preceding period, namely his life in Philadelphia, is equally interesting, 
but can be worked up only by some one having access to the reeords in 
that city. 


The Editor has long been collecting whatever scraps of in- 
formation he can find relative to the life and work of James 
Pollard Espy. <A few itemsare given inthe Monrniy Wearuer 
Review (see vol. 24, 1896, p. 334; vol. 25, 1897, p. 163; and vol. 
28, 1900, p. 209); also Weather Bureau Bulletin 11, pp. 305- 
316. There is also a sketch of his life, with a portrait, in 
Popular Science Monthly for April, 1889, pp. 834-840. See 
also “ Remarks on the character, life, and work of Espy,” by 
Professor Bache, in the Smithsonian Report for 1859, pages 
108-111. 

The following article is copied from “ Notes and queries, 
historical and genealogical, chiefly relating to interior Penn- 
sylvania,” edited by William Henry Egle, reprint, third series, 
volume 3, Harrisburg, Pa., 1896, page 73. The items have un- 
doubtedly been gathered by Doctor Egle from “ A few inci- 
dents in the life of Prof. James P. Espy,” by his niece, Mrs. 
L. M. Morehead, Cincinnati, Ohio, 1888, and are not easily 
accessible to the readers of this Review. 


In the ‘*Reminiseences of B. Perley Poore,” lately issued from the 
press, there appears a strange misstatement in a short sketch of the life 
of the distinguished meteorologist, Prof. James P. Espy, to the effect 
that his education had been so neglected that at the age of seventeen he 
could not read. In justice to his parents, people of education, and to 
his relatives, now long passed away, who at different times in the long 
ago filled important positions in the centers of learning, I would correct 
this error. 

Mr. Espy was born in Pennsylvania, but when a mere infant his father 
removed to Kentucky. After a few years, having purchased a tract of 
land in the beautiful Miami Valley, he removed to Ohio. While a resi- 
dent of Kentucky his eldest daughter married Mr. Joseph Simpson, of 
Mount Sterling, brother to the late Judge Simpson of the Court of 
Appeals of that State, and with this sister James Espy remained, for 
better advantages of education that could be secured at that time in 
Ohio, and was ‘at eighteen’’ a student at Transylvania University in 
Lexington. 

James Espy did not graduate, at least we have no record to that effect, 
but, after a few years of close application, joined his family in Ohio and 
commenced the study of law while teaching school in Xenia. He was 
then near 23 years of age. His love for teaching amounted to enthusi- 
asm, and although he completed his law studies he finally abandoned 
the idea of choosing the law as his profession, and determined to follow 
the bent of his inclination and become a conscientious instructor of 
youth. 

When Mr. Espy was about 25 years of age he decided to return to his 
native State, where he felt he could avail himself of more abundant 
facilities for the acquirement of scientific knowledge, from early youth 
a strong craving of his nature. He went at once to Bedford, and through 
the influence of his relatives there was appointed principal of the acad- 
emy at Cumberland, Md., which position he filled with credit to himself, 
and satisfaction to the intelligent board of trustees. 

During the first few years succeeding the establishment of the Smith- 
sonian Institute, Professor Henry and Professor Espy were intimately 
associated as co-regents' in its management, and between them there 
always existed a warm friendship. It is not many years since the writer 
of this sketch sat by Professor Henry at a charming dinner on K street, 


' Neither Henry nor Espy was a regent.—C. A. 
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opposite the beautiful Franklin Square, when after some pleasant remi- 
niscences of their old association the genial old professor remarked: 
‘There is no question in my mind but that Professor Espy should be 
regarded as the father of the present Signal Service of the United States,? 
his theory of storms having led the way to its establishment and present 
success,”’ adding that the charts now used in the service were identical 
(with some slight modifications)* with those the old Storm King con- 
structed for use in the Meteorological Bureau of the War Department 
when he was at its head. This interview occurred in 1875. General 
Myer, ‘Old Probabilities," as he was called, made a similar statement 
to the writer. 

The mineral springs at Bedford, so fashionable a resort 50 years ago, 
are situated about one mile from the village, and were often visited 
‘by Professor Espy during the many years of his residence in Philadel- 
phia, where he taught a classical school while investigating the phe- 
nomena of the forces of the atmosphere which led to his discovery of 
Theory of Storms."’ 

An old friend of the professor, a fellow-scientist, who visited him often 
at his home on Chestnut street, described to the writer his method of 
pursuing his atmospheric calculations, which necessarily must be carried 
on out of doors. The fence inclosing the small yard was of smooth 
plank, painted white; the yard was filled with vessels of water and 
numerous thermometers for determining the ‘*dew-point’’. The white 
fence, when the narrator saw it, was so covered with figures and calcu- 
tions that not a spot remained for another sum or column. 

In 1839 Mr. Espy visited England for the purpose of presenting his 
theory of storms before the British Association of Science. Sir John 
Herschel, with other eminent scientists, was present and received him 
with cordial greetings and warm appreciation. He spent several weeks 
most delightfully in many of the “ stately homes"’ of that country, where 
he and his wife were agreeably entertained. In the autumnof the same 
year he visited Paris, where a committee had been appointed by the 
Academy of Science to receive him, presided over by the illustrious 
Arago, who was enthusiastic in his reception of the storm theory, as 
presented to them in several lectures by its discoverer. In his address 
of welcome, Arago remarked that ‘‘ England had its Newton, France its 
Cuvier, and America its Espy."’ Students of nature are usually of serene 
and happy temperament, and Mr. Espy was no exception to the rule. 
He never seemed impatient or concerned at the slow recognition of his 
discoveries as means of practical use in commerce or other national 
needs. He would say, ‘I leave all this to the future, sure that its 
adaptations to the uses of life must one day be seen and acknowledged.” 
He left no children, and but few are now living of his near relatives, but 
those few remember with reverence the broad charity and earnest pur- 
pose of the “Storm King.” 


LECTURES ON METEOROLOGY. 


Referring to a gentleman who desires material to enable 
him to give a lecture on meteorology, one of our best section 
directors quotes the State School Commissioner to the effect 
that the teachers and children of the State should be pro- 
tected from lectures or instruction of the character contem- 
plated by the proposed lecturer. 

This remark may apply possibly to many others. Errors 
are disseminated by public lecturers quite as easily as by 
books or any other method. It is impossible but that errors 
should exist and be propagated, like noxious weeds, but the 
wiser commissioners of education, school commissioners, or 
other authorities do the best they can to secure the best avail- 
able teachers and lecturers. The great demand for such in- 
struction in meteorology will be realized when we consider 
that in one single State alone there will be held 50 teachers’ 
institutes during August, 1906, and other States will hold as 
many, or even more. Therefore incomplete and inaccurate 
rian Be is inevitable. The Weather Bureau can not supply 
the intense demand for lecturers during the summer season, 
although the Chief will do the very best he can. Our best 
school books probably contain errors relating to meteorology, 
but they do not attempt to answer the innumerable questions, 
sometimes very foolish and unnecessary, that are asked by 
the teachers and the scholars whenever they come in personal 
contact with an intelligent meteorologist. 

We hope that some of our best men may have time to pre- 
pare lectures to be sent in typewritten copies, or newsp iper 
print, to many educational centers, where they may be delivered 

?There are many others who have equal claims to be culled “ fathers” 


of the beneficent Weather Bureau.—C. A. 
* These modifications are very important and fundamental.—C. A. 
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orally, precisely as has been done for many years past with 
great success in the State of New York. 

In other cases some of our best men might well take two 
months’ furlough in the summer and devote themselves wholly 
to the work of the teachers’ institutes. They would probably 
reach several hundred persons every day of the week, and 
disseminate valuable information among the teachers, which 
would be retailed to the tens of thousands of scholars. 


HAILSTORM IN THE BAHAMAS. 


On page 260 of the Monruty Weatuer Review for June, 1905, 
we published some account of a hailstorm on April 18 in the 
island of Spanish Wells, about fifty miles west of Nassau, an 
event that was said to have been very local and entirely phe- 
nomenal. The following note relates to a similar hailstorm, 
60 miles east of Nassau. From these two reports it is reason- 
able to infer that local hailstorms are no rarer in that region 
than in many other parts of the world. Such storms are always 
local, and there is but small chance that they will frequently 
visit any locality, such as the small individual islands of the 
sparsely inhabited Bahamas. Nothing but a faithful record for 
many years would justifyany attempt at determining the relative 
frequency of these local hailstorms. Our own impression is that 
a given square mile of territory anywhere in the United States 
east of the one hundredth meridian is about as liable to expe- 
rience a severe hailstorm as it is to experience a disastrous 
tornado, and that is to say about once in a thousand years. 

NOTE BY P. H. BURNS, SUPERINTENDENT BAHAMAS CABLE. 

On Sunday morning, February 14, 1906, between midnight and one 
o'clock a. m., a severe hailstorm visited Governours Harbour, Eleuthera, 
about sixty miles east of Nassau. A report from the Resident Justice of 
that settlement states that “it rained very hard for a half hour, with 
moderate wind fromeast. The wind then freshened and veered tosouth- 
east when hail began falling very heavy and lasted about fifteen min- 
utes. The wind then fell some and shifted to the southwest with re- 
newed rain. Next morning the effects of the hail could be seen on build- 
ings and trees and it was on the ground in some places about six inches. 
A number of small birds were killed. The hailstorm did not extend for 
more than a quarter of a mile around thetown. Nearby cultivated areas 
were slightly damaged. Rainfall 1.75 inches.”’ 


A FAKE RAIN MAKER. 

Mr. Otto J. Klotz, the Chief Astronomer of the Dominion 
of Canada, and a very active friend of honest meteorology, 
kindly sends the following extract from The News, of Toronto, 
March 3, 1906. We know of no better way to protect the 
public than to expose the pernicious activity of the fake rain 
makers, the hail preventers, and the planetary forecasters: 


Ottawa, March 3.—In the appropriation ordinance passed last autumn 
by the Yukon Council appears a vote of $5000 for the purpose of ‘ encour- 
aging meteorological experiments on the Dome ’’—the peak which domi- 
nates the vicinity of Dawson—*in the summer of 1906."" This innocent 
item covers one of the quaintest pieces of administration ever perpe- 
trated by a Canadian legislative body. 

The rainfall isan important consideration in the Yukon, as the miners 
need water for their operations, and a wet summer is as advantageous 
as a dry one is the reverse. So far as observations extending over a very 
few years can serve asan indication, wet and dry summers roughly alter- 
nate. The summer of 1905 was marked by a drought, so that the bal- 
ance of probabilities is in favor of a rainy summer this year. 

Southern California for some time has been the home of a rain maker, 
one Hatfield, whose method of operation seems to be the liberation of 
certain chemicals, which are supposed to induce showers. Mr. Hatfield 
has advertised his methods and his alleged successes with some enter- 
prise, and the administration of the Yukon has become an admirer of 
his. The ‘meteorological experiments’’ are to be conducted by him, 
and the $5000 is for him. 

STANDS TO WIN ANYWAY. 


Private persons have subscribed $5000 and the Yukon Council supplies 
another $5000. Mr. Hatfield is to spend the summer in the country and 
his expenses, estimated at $2000, are to be defrayed in any event. If it 
rains, he is to get the other $8000. Thus Mr. Hatfield occupies an ad van- 
tageous position in the bargain. He will get $2000 expense money in any 
event, and he will get $8000 more, (1) if he *‘makes"’ the rain, or (2) if 
the rain happens to come independently of his liberation of chemicals. 
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Moreover, as already noted, in any event the chances favor rain this 
summer. 

Next, whois Mr. Hatfield? The standing of the United States Weather 
Bureau at Washington can not be doubted. A request for information, 
addressed to the Bureau, elicited the following reply : 

‘Mr. Hatfield attained considerable notoriety in the United States last 
fall as a pretended rain maker, operating in southern California. The 
judgment of the Weather Bureau as to this pretension may be found in 
the accompanying extract contained in the closing paragraph of a letter 
written by the Chief of the Bureau, October 20, 1905, in reply to a request 
for information relative to Mr. Hatfield: 

“It is, therefore, apparent that the rainfall which was supposed to 
have been caused by the liberation of a few chemicals of infinitesimal 
power was simply the result of general atmospheric conditions that pre- 
vailed over a large area. It is hoped that the people of Kansas and of 
other regions in the subarid West will not be misled in this matter, and 
give undue importance to experiments that doubtless have no value. 
The processes which operate to produce rain over large areas are of such 
magnitude that the effects upon them of the puny efforts of man are 
inappreciable.” 

In another letter on the subject, to be found in the issue of the 
MONTHLY WEATHER Review for April, 1905, Mr. Willis L. Moore, the 
Chief of the United States Weather Bureau, corrected some statements 
put forward on Mr. Hatfield’s behalf. ‘*Your dispatch,” he wrote, ‘stated 
that the heaviest rain fell in the region of the rain maker, and that the 
rainfall had not been large in any of the other regions of the subarid West. 
This statement is erroneous, as during the same period general and 
excessive rains occurred throughout Arizona and New Mexico. It is 
known that when barometric pressures for a month are low in the South- 
west, the period is one of frequent and heavy rains in that region, and 
this barometric condition prevailed over New Mexico, Arizona, and 
southern California during the 3-month period under consideration.” 

It is rather disagreeable to reflect that at the very time that these 
warnings were being issued against Mr. Hatfield, the administration of 
the Yukon was proving so easy a mark for his efforts. What makes this 
the more striking is that the Yukon Council is not a particularly demo- 
cratic institution. It is a strongly official body, perhaps a majority of 
its members being selected from Ottawa—presumably on account of 
their intelligence, general information, and administrative fitness. 


OUTLINE FOR THE STUDY OF METEOROLOGY IN THE 
NEW YORK STATE NORMAL SCHOOL. 


The Education Department of the State of New York gives 
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considerable attention to the study of meteorology, as a part 
of the course in geography. The special development of this 
subject, at the State Normal and Training School in Oswego, 
is explained by Prof. Amos W. Farnham in the Journal of 
Geography for February, 1906. We select the following items 
from his schedule of the study of that subject. 

After a series of studies on the earth as a planet, covering 
the subject of its shape and motion, there comes the section 
bearing on the gaseous atmosphere, to be followed by physi- 
ography, and commercial and political geography. We con- 
dense Section II as follows: 

II. The gaseous envelope. — 

A. Atmosphere. 1. Origin. 2. Funetion. 

b. Composition. 1. Oxygen. 2. Nitrogen. 3. Carbon dioxide. 
4. Water vapor. 5. Dust—inorganic and organic. 6. ‘Pre- 
cious’’ gases (argon, krypton, helium). 

Cc. Temperature—degree of heat. 1. Measurement of tempera- 
ture. 2. Heat. 3. Various elements affecting temperature. 
4. Isotherms. Isothermal charts studied. Heat equator, cold 
pole. 5. Thermograph. 6. Heat belts—their areas and boun- 
daries by isotherms. 

D. Pressure and density. 1. Relation of pressure to density. 
2. Relation of density to temperature. 3. Density diminished 
by diminished gravity, by increased temperature, and by in- 
creased amount of water vapor. 4. Measurement of pressure. 

Ek. Movements of air—currents. 1. In vertical plane. 2. In hori- 
zontal plane—wind. 3. Origin of currents—unequal density of 
adjacent masses. 4. Classification of winds; planetary; cy- 
clonie winds; tropical hurricanes; western tornadoes; diurnal 
winds; seasonal winds—monsoons. 5. Deflection of winds— 
Ferrel’s law. 6. Velocity—measured by anemometer. 7. Clas- 
sification of winds based on velocity. 

Fk. Humidity—measured by hygrometer. 1. Absolute and relative. 
2. Condensation; causes; forms; distribution—unequal. 


CORRIGENDUM. 


Monraty Wearuer Review for December, 1905, Vol. XX XITI, 
page 535, column 2, in Table 1, year 1882, losses paid, for 
52,112” read “ 52,122.” 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garrtiort, in charge of Forecast Division. 


During the first half of February a succession of areas of 
low barometric pressure of moderate intensity crossed the 
British Isles, two well-detined disturbances moved from the 
southeastern portion of the Gulf of Mexico northeastward near 
the Atlantic coast line of the United States, and three areas of 
high barometer of great magnitude, attended by pronounced 
cold waves, advanced from the British Northwest Territory to 
the Atlantic coast. About the middle of the second decade of 
the month the succession of barometric depressions over the 
Eastern Atlantic Ocean became slow, and during the latter por- 
tion of that decade pressures fell over the Azores, and stag- 
nated barometric conditions and high temperatures set in 
over the United States east of the Rocky Mountains. The 
closing days of February were marked by rapid and pro- 
nounced weather changes over the United States and in the 
higher latitudes of the North Atlantic Ocean. 

The month was warmer than usual over the Great Plains 
and thence to the Pacific coast and also over a great portion 
of the upper Lake region and New England, the departures 
above the normal exceeding 9° on the northeastern slope of 
the Rocky Mountains. Inthe Ohio and middle and lower Mis- 
sippi valleys and thence to the Gulf and middle and south 
Atlantic coasts, monthly mean temperatures were below the 
normal. 

Precipitation was irregularly distributed, both as regards 
amounts and departures from the normal. 

The paths of the more important areas of low barometric pres- 
sure, or general storms, of February are traced on Chart IIT. 

The first storm of the month advanced from the eastern 
portion of the Gulf of Mexico to Nova Scotia during the Sth 
and 9th, attended by heavy rain in the east Gulf and South 
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Atlantic States, by snow in the Middle Atlantic and New Eng- 
land States, and by high easterly shifting to northwest winds 
along the middle Atlantic and southern New England coasts. 
During the 12th and 13th high winds off the Atlantic coast 
attended the northeastward advance of a disturbance from the 
Florida Peninsula. Three disturbances moved eastward from 
the extreme north Pacific coast during the second decade of 
the month, their influence in the United States being shown 
mainly in the warm southerly winds that prevailed over the 
northern districts from the 15th to 20th. Low area XII, that 
moved from British Columbia to the Carolina coast from the 
24th to 28th, was attended by heavy snow from the middle 
Mississippi Valley over a great part of the Ohio Valley and in 
southern portions of the Middle Atlantic States. During the 
27th and 28th a disturbance of marked strength advanced 
eastward over the middle Plateau and middle Rocky Mountain 
regions. 

The first well-defined cold wave of the winter of 1905-6 
advanced from Manitoba to the Atlantic coast from the Ist to 
3d, with temperature 30° below zero at Winnipeg, Man., on 
the Ist, and 24° below zero at Sault Ste. Marie, Mich., on the 
2d. On the morning of the 3d the temperature was below 
zero in the interior of New York and New England, the line 
of 10° was traced through the District of Columbia and south- 
western Virginia, and the line of freezing temperature through 
northwestern Florida. From the 3d to 6th a cold wave ad- 
vanced from the Rocky Mountains over the central valleys 
and the Middle Atlantic and New England States, carrying 
the line of zero temperature to Kansas, the Ohio River, and 
the interior of New York and New England. From the 13th 
to 15th a cold wave swept from British America to the Atlan- 
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tic and Gulf coasts, with zero temperatures in the States of 
the lower Missouri Valley on the morning of the 14th, and a 
fall in temperature of 20° to 30° in the interior of the Atlan- 
tic and east Gulf States by the morning of the 15th. A moder- 
ate cold wave overspread the central valleys and the Eastern 
and Southeastern States during the 26th, 27th, and 2sth, at- 
tended by frost to the middle and east Gulf coasts and 
northern Florida. 
BOSTON FORECAST DISTRICT. 

The month as a whole was less severe than the average Feb- 
ruary. Marked cold waves occurred on the 3d and 6th, dur- 
ing which the temperature fell almost to zero in the southern 
portions, and 20° to 36° below zero in interior and northern 
portions, of New England. The temperature was also very 
low at the close of the month. Snowfall was light to moder- 
ate and occurred chiefly on the 9th and 10th. At the close of 
the month snow lay only in the woods and on northern hill- 
sides. From the 26th to 28th gales of great force prevailed, 
the wind reaching velocities of 40 to 70 miles an hour at coast 
stations. During this storm several vessels were beached, but 
without great damage or loss of life; incoming vessels reported 
that the storm was of unusual severity at sea. Due announce- 
ment of the approach of the storm was given by the Weather 
Bureau, and the press commended the Bureau for the timely 
warnings to shipping and other interests.—./. W. Smith, Dis- 
trict Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

Timely warnings were issued for all cold waves, and for 
freezing temperatures and frosts that occurred in the sugar 
and trucking districts. A pronounced cold wave reached 
Oklahoma and the northern part of Texas on the 4th, and 
crossed the district on the 7th. A second cold wave visited 
the northern portion of the district on the 14th and 15th. 
Storm warnings were issued on two dates for the Texas coast, 
and verifying velocities occurred at Galveston.—I. M. Cline, 
District Forecaster. 

LOUISVILLE FORECAST DISTRICT. 

Six general disturbances of more or less severity affected 
the weather conditions of Kentucky and Tennessee. Heavy 
snow on the 4th was followed by a prolonged cold spell, dur- 
ing which temperatures below zero were reported over a large 
portion of Kentucky. General rains and high winds on the 
13th and 14th were followed by a cold wave of short duration. 
Heavy rains fell on the 20th and 21st, and heavy showers and 
thunderstorms occurred on the 23d and 24th. On the 26th 
and 27th showers and some thunderstorms were followed by 
the heaviest snowfall of the winter. In western and southern 
Kentucky the snowfall ranged from four to six inches, and in 
the north-central portion of the State six to twelve inches fell. 
In Tennessee the precipitation was mostly in the form of rain. 
Cold-wave warnings were issued the night of the 3d and the 
morning of the 4th; also the afternoon of the 13th and the 
morning of the 14th.—F. J. Walz, District Forecaster. 

CHICAGO FORECAST DISTRICT. 

The month, as a whole, was mild over the greater portion 
of the Middle Western and Northwestern States, and there 
were no considerable falls of snow or especially severe storms. 
Advisory messages were sent to open ports on Lake Michigan 
several times during the month in anticipation of high winds. 
No casualties of any kind were reported, and, because of the 
comparative freedom from ice, the traffic on the Lake was 
greater than is usual during February. With the exception 
of the 3d, when a marked cold wave appeared in the North- 
west and swept thence southward and eastward, no general 
cold-wave warnings were ordered. On a few occasions cold- 
wave warnings were ordered for a portion of the district. 
Warnings hoisted on the Ist in the eastern portion were fol- 
lowed by a marked drop in temperature in that section. On 
the 13th warnings were ordered for a considerable portion of 


the district and a cold wave gradually advanced to its eastern 
limits, although no very low temperatures occurred.—//. J. Co.r, 
Professor and District Forecaster. 

DENVER FORECAST DISTRICT. 

February was dry, except in Arizona and New Mexico and 
portions of northern Utah, and mild temperatures prevailed. 

On the morning of the 3d loops of a deep northern low 
pressure area embraced the eastern slope of the Continental 
Divide, and twelve hours later a depression was central in 
southeastern Colorado, and a marked rise in pressure, with 
decided falls in temperature, had occurred in the extreme 
north. Cold-wave warnings were sent out early in the after- 
noon to points in Wyoming and eastern Colorado, and at night 
to eastern New Mexico. The warnings were fully verified in 
Wyoming and eastern Colorado.—F. H. Brandenburg, District 
Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. ; 

The month, as a whole, was one of unsettled weather. A 
moderate disturbance on the 5th and 6th over the south- 
ern portion of California caused timely rain in moderate 
amounts south of the Tehachapi. On the 10th the first well- 
marked southeaster appeared on the northern coast of Cali- 
fornia; ample warning was given of the disturbance. Showery 
weather continued until the 14th, when a well-marked storm 
appeared on the coast of Washington, accompanied by high 
southerly winds and generous rainfall. On the 16th a coast 
storm moved slowly northward and eastward, and caused but s 
little change in California. On the 20th the pressure fell 
rapidly on the coast, and a storm of considerable energy swept 
over the northern portion of California. The observer at Point 
Reyes Light reported a waterspout about three miles south- 
west of the station, forming at 4:58 p. m. and disappearing at > 
5:02 p.m. Heavy snow fell in the mountains during the pas- 
sage of this storm. On the 26th another marked depression 
moved eastward, and caused general rain throughout northern 
California. Frost warnings were ordered for the interior of 
California on the morning of the 28th.—A. G. MecAdie, Profes- 
sor and District Forecaster. 

PORTLAND FORECAST DISTRICT. 

The month averaged warmer than usual; no cold waves 
occurred and no cold-wave warnings were issued. Fair 
weather prevailed in Washington and Oregon from the Ist 
to the 14th. A stormy period then began, which continued 
until the close of the month, the highest winds occurring on 
the 18th, 19th, and 24th. Warnings for all storms were 
issued.—E. A. Beals, District Forecaster. 


RIVERS AND FLOODS. 


There was but little high water of consequence and no ab- _— 
normally low water during the month. The heavy and warm 
rains of the 23d and 24th over northern Illinois caused mod- 
erate floods, with danger-line stages, in the linois River from 


the 26th to the 28th, inclusive, for which warnings were issued A 
on the 25th. Rock River was also in flood at the same time, . . 


causing considerable damage in Whiteside County, Illinois. 

The rivers of eastern South Carolina were slightly above 
the danger line throughout their lower portions from the 2d 
to the 4th, inclusive, but no damage was reported. 

At the end of the month the Missouri River was open as far 
northward as Yankton, S. Dak., and the Mississippi as far as 
Leclaire, lowa. There was a considerable increase in the 
quantity of ice during the first three weeks of the month, but 
the warm weather of the last week made serious inroads upon 
it. About the middle of the month floating ice was observed 
in the Mississippi River as far south as New Madrid, Mo. In 
New England there was a slight increase in the thickness of 
the ice during the month, but throughout all districts there 
were from four to twenty inches less ice on the last day of the 
month than on the corresponding date of the previous year. 


| 

| 

| 
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The highest and lowest water, mean stage, and monthly 
range at 291 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart I. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 


sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenjfield, Professor of Meteorology. 


CLIMATOLOGICAL SUMMARY. 


By Mr. James Berry, Chief of the Climatological Division. 
SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, FEBRUARY, 1906. 


In the following table are given, for the various sections of 
the Climatological Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
Monthly extremes. % Greatest monthly. Least monthly. 
é&e 
Section. 2 
51.6 4+ 2.5 Sstations..... ..... 89 3dates St. Michaels ........ 14 39 1.29 40.15 HuachucaReservoir. 4.44 Prescott ............ 0. 13 
41.8 + | Sstations........... 75 dates Dodd City .......... —7 Sf 2.21 | —1.62 | Luxora............. 4.00 Arkansas City ...... 0, 87 
s 32.0 +39 | Hanford ........... % 37 ......... 4.88  +1.35 Monumental........ 22.27  Saltom............. 0.00 
Colorado .......... 2.7 1+ 49 || Lamer.............. & 21 Gunnison .......... 0.35 —0.55 Hahns Peak........ 1.6% 8stations........... T. 
58.8 1.6 | Flamingo........... 85 23 278 | —1.10 || Jupiter ..........00. 6.44 ..............| 056 
46.6 + 0.3  Fleming............ 82 12 3] 2.07 —3.68 Glenville .......... 4.27 Gainesville ......... 0.21 
__ 3 stations ........... 88 4dates Humuula, 29 1.46}|........| Nahika, Maui......| 9.27 || 2etations...........| 
2.6 + 1.5 Garnet ............. @ 22 8] 1.97 +0.16  Landore............ 5.67 Chesterfield......... 0.46 
i+ 24 || Cobdem...... ....... 19 Flora, Windser..... —15 74 #216 —0.15  Carroliton .......... 0. 65 
28.7 — 0.5 Mount Vernon ..... 72 23) Bluffton, Kokomo .. —19 1.383) —1.55 Hammond.......... 3.30 Lima............... 0.4 
1+ 4.2 Red Oak............ 22 || Inwood 107 1.29 +0.28 Mount Pleasant..... 2.91 2stations........... 0, 20 
35.8 + 5.6 Farnsworth......... 28 4stations...........—4 5,9] 0.77 —0.34 Pleasanton ......... 0. 02 
Highbridge......... 75 230 9 
4.7 + 0.1 Anchorage .........—12 —1,.96 || Marion ............. 2.46 Anchorage.......... 1, 00 
50.0 — 2.1 Lake Charles ....... 84 24,26 Georgetown ........ 17 97 2.98 —2.01 Abbeville........... 5.88 | Robeline........... 0. 40 
Maryland and Delaware.J 33.2 + 2.3 3stations........... 68 14 Deer Park, Md..... 15 33 255 —0.91 Princess Anne, Md.. 6.57  Westernport, Md... 0.46 
Michigan ............... 20.8 + 1.9 Humboldt .... ..... —36 159 1.50 —0.46 St. James........... 4.52 Tron River.......... 0,20 
eee 13.8 2.6 Lynd (Gregg) ...... 58 A EEE 47 147 0.28 —0.43 Grand Meadows ... 1.42 Mount Iron......... 0.01 
45.9 — 2.0 3stations........... 81 24,25 Watervalley........ 11 1.93 -3.25  MeNeill............. 4.7 0.75 
|+ —13 2.28 —0.14 Sublett ............. 4.40 Conception ........ 0. 85 
Montana...............- 26.8 + 6.3 Ridgelawn ..... ... 137 0.70 40,02 Cooke............... 5.20 2stations.......... T 
Beaver City......... 73 28 
29.4 + 6.1 sCalberteon 3 Winnebago ......... 24 15} 0.64 —0.02 Dawson ............ 2.68 || 2 stations ........... T. 
96.4 + 5.0 Clovervalley ........ 2 4] 1.03 —0.30 Lewers Ranch ..... 3.90 Wadsworth......... 0.00 
New England*.......... 24.5 + 1.1 Boston, Mass ....... 63 21. Enosburg Falls, Vt.. —36 6] 253 —1.26 Plymouth, Mass.... 5.33 Thomaston, Me..... 0. 90 
New Jersey ............. |+ || .........5.. 4 || Layton ..... 118 258 —1.85 | Woodbine.......... 3.85 Asbury Park ........ 1.77 
New Mexico ............ 39.2 +22 Monument ......... 79 20 Vermejo.... 57 0.69 +0.08 Magdalena... ..... 211  3stations...........; T. 
New York .............. 228 + 0.9 73 Spe Kalb Junction $41.68 | —1.17 | Spler Falls........... 400 |) Atlants............. 0. 25 
North Carolina ......... 41.5 + 0.5 Washington ....... 78 2 3] 3.22 —1.27 Washington........ 8.446 || 0. 36 
North Dakota........... 9.8 + 2.8 Sentinel Butte...... 57 38 14] 0.13 —0.36 New England....... 0.80 10 stations.......... 
27.3 + Medina. ...........-28 1.16 1.48 Tronton...... ...... 2.76 Rocky Ridge ....... 0.49 
Oklahoma and Indian [41.0 + 3.2 3stations........... 86 24,25 Fort Reno, Okla.... 5 5] 0.71 —0.57  Harishorne, Ind. T. 3.28 Jefferson, Okla ..... 
Territories. 
39.4 20 tG 10 7 5.27 0.12 Buckhorn Farm 15.77. Val 0. 20 
Pennsylvania ........... 28.0 + 0.8 Derry Station....... 79 24 1.70 —1.40 Girardville ......... 3 Indiana ............ 0. 36 
3 Central Aguirre .... 98 || & 1.67 |........|| Blo ......... 5.56 Guanica Central ... 0.05 
South Carolina ..........} 46.0 — 0.7 Walterboro ......... 76 12 5} 2.58 —2.20 Georgetown ....... 7.26 Greenville ......... 0, 96 
South Dakota ........... 21.4 + 68 ......... 1% 37 14] 0.34 —0.19 2stations........... 1.70 Cherry Creek ....... 
39.0 — 0.4 Springdale ......... 7 20 | Untem City ......... 0 7 1. 26 3.19 Andersonville ...... 2.90 Franklin (mear).... 0.24 
48.8 —0.6 Fort Ringgold ...... 91 4,59 1.86 +4019 | Clarksville..........; | Claude ........ ..... @@ 
33.7 + 3.5 Rockville........... 27 Duchesne...... 8§ 0.88 -—0.28 Farmington ........ 2.56 Green River........ 0. 00 
36.7 || 73 24 Burkes Garden ..... —2 1.76 —1.77 | Spottsville.......... 5.62 | Hot Springs ..... .. 0.32 
Washington ...... .....[ 38.6 | 3.1 Loverings Ranch... 69 0 5 R17 —034 || Union City ......... 11.74 Wenatchee 0.59 
West Virginia ........ $2.4 + 1.5) Sutton.............. 1.78 | 3.34 Durbin ............., 0.46 
23.8 + 4.5 Wheatland ......... 72 22. Jackson ...... —33 7] O82 —0.31 Rasin, 38.71 || 2stations..........| T. 
* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. ¢ 48 stations, with an average elevation of 625 feet. } 147 stations. 


THE WEATHER OF THE MONTH. 


By Mr. Wm. B. Stockman, Chief of the Division of Meteorological Records. 


The contour of the isobars of the mean sea-level pressure 
for the month does not materially differ from that of the nor- 
mal, but in the area of greatest pressure the values are .15 
inch, or more, above normal, and over the eastern portion of 


the upper and the lower Lake region the positive departures 
are still greater. 

The mean pressure of the month increased over that of 
January, 1906, except over the Plateau and Pacific regions. 
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Asa rule, the increases were marked, amounting to +.20 to 
+.25 inch over the upper Lake region, the northern portion 
of the upper Mississippi Valley, and eastern Minnesota. The 
decrease was most marked over portions of the middle and 
southern Plateau regions, but did not exceed —.15 inch. 

Maximum temperatures varying from 80° to 84° occurred in 
central Florida, central Louisiana, the lower Rio Grande Val- 
ley and central Texas, south-central Indian Territory, south- 
western Arizona, and portions of southern California. 

Minimum temperatures of zero, or lower, occurred as far 
south as latitude 37° over the States between the Rocky and 
Allegheny mountains. Temperatures 40° below zero occurred 
in north-central Minnesota. 

The precipitation was greatest in the middle and north 
Pacific regions, and on the southeastern coast of Florida. 


Average temperatures and departures from normal. 


° Average 
5 tures or the epartures 
Districts, 23 forthe cur res t 4 since 
pa — mon January 1. anuary | 
Zz 
9 26.7 + 0.7 + 7.4 +37 
Middle Atlantic................ 18 32.7 4.6 23 
ED 10 46.2 — 2.7 + O1 0.0 
Florida Peninsula*............ 60.5 2.0 —1.2 — 0.6 
tenes ab ce 48.5 — 48 — 40 — 2.0 
Ohio Valley and Tennessee. ..... 12 34.0 3.6 + 2.2 + 11 
Upper Lake .........-......0.05. 10 19.7 0,3 9.0 + 4.5 
de 10.3 + 3.8 {11.2 + 5.6 
r Valley... 13 24.5 — 03 7.2 3.6 
Val 28.2 + 3.7 112.5 + 6.2 
Northern Slope. ................. 7 27.8 + 6.7 +15. 3 + 7.6 
6 36.2 + 38 11.4 + &7 
Southern Slope*.. .............. 6 42.2 + 05 8.7 + 1.8 
Southern Plateau *........ ..... 13 | 46.7 +44 + 5.9 + 3.0 
Middle Plateau ®............... + 4.2 44 +22 
Northern Plateau * Sabiinvw-e's 12 33.1 + 42 + 8.6 + 4.3 
0605 7 4.5 + &7 + 6.8 + 3.4 
Middle Pacific.............. sla 5 53.5 + 4.2 - 69 +34 
one. 4 57.0 + 3.5 + 6.1 3.0 


* Regular Weather Bureau and selected cooperative stations, 


In Canada.—Prof. R. F. Stupart says: 


The temperature was above the average in all portions of the Domin- 
ion, except locally over the Peninsula of Ontario, where it was either just 
average or very slightly below. The positive departures were strikingly 
marked in British Columbia and in the Northwest Provinces, especially 
in the southern portions of Alberta and Saskatchewan where they were 
from 11° to 15°. In the Maritime Provinces, also, the positive depar- 
ture was considerable in several localities, Chatham, N. B., recording 6° 
and Charlottetown 7° above the average. 


Average precipitation and depurture from the normal. 


— 
Average. Departure. 
— 
= 
Districts. == Accumu- 
2= Current Current lated 
4 an. 1. 
Inches. Inches. — Inches. 
13 252 74 | -0.9 
10 2. 86 76 | —0.9 
Florida Peninsula®..................... 8 | 3.01 108 0.1 1.2 
ee 8 2.50 53 —2.2 —3.4 
Ohio Valley and Tennessee......... .... 120 1, 28 31 —2.9 4.1 
8 1. 00 $7 —1,7 | —28 
r ~~ 13 | 1.44 78 | 10.5 
7 0, 42 81 0.1 —0.4 
6 0. 48 52 | —O.4 —0.7 
Southern Slope*.................... 6) 56; —O4 7 
ES 13 | 0, 98 91 | 0.1 —O4 
Northern 12 1, 42 —0 2) —0.4 


| 
*Regular Weather Bureau and selected cooperative stations. 
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In Canada.—Professor Stupart says : 


The precipitation was below the average everywhere except at Prince 
Albert, Saskatchewan, and in its immediate vicinity, and over a portion 
of Prince Edward Island and in Cape Breton. The negative departures in 
British Columbia and over a large portion of Ontario ranged from 1 to 
2 inches, but elsewhere the deficiency was, as a rule, considerably 
less than aninch. Sydney, C. B., recorded by far the largest positive 
departure, amounting to 2.9 inches. 

There was a marked absence of snowfalls during the month and prac- 
tically no heavy snowstorms. There was no snow on the ground at the 
end of the month in many portions of British Columbia, the Northwest 
Provinces, and Ontario, and in other sections there was no great depth; 
Cariboo recorded 22 inches, northern Saskatchewan to 12 inches, the 
northern portion of Ontario 6 inches to an extreme of 18 inches, Quebec 
a few inches in the west portion to 19 inches in the eastern portion, New 
Brunswick 12 inches locally, and elsewhere in the Maritime Provinces, 
from 5 to 9 inches. 


Average relative humidity and departures from the normal. 


New England ................ 74 — 1 | Missouri Valley .............| 72 —3 
Middle Atlantic.............. | Tl, —3 | Northern Slope.............. 71 0 
South Atiantic............... 72 —4 Middles Slope ...........-..-. 61 —6 
Florida Peninsula. .......... M4 + Southern Slope........ 60 8 
70 —6 Southern Plateau ........... 61 
72 2 Middle Plateau. ............ 69 +9 
Ohio Valley and Tennessee 70 4 Northern Plateau + 3 
i7 || Neth Paciffe ............... | 
Upper Lake 3 || Middle Pacific............... +4 
Upper Mississippi Valley..... 78 | 1 


Average cloudiness and departures from the normal. 


£s.. te 
35% 
Districts. sé Districts. # 
New England ............... Missouri Valley ............. 47 0.7 
Middle Atlantic.............. 4.6 1.0 Northern Slope.............. 49 + O.1 
South Atlantic............... 43 —10 Middle: Slope ceatpedckiwcyhebs 4,2 — 0.2 
Florida Peninsula. ........... 5.6 + 1.0 Southern Slope.............. 50 + 0.2 
4.8 —0.7 Southern Plateau ........... 4.5 15 
4.9' — 0.9 | Middle Plateau ............. 5.7 + 
Ohio Valley and Tennessee... 4.7 — 1.5 Northern Plateau ........... 6.5 — 0.2 
6.0 | — 0.8 || North Pacific................ 6.3 0.7 
Upper 5.9 | — 0.4 | Middle Pacific .............. 7.0 + 2.1 
5.7 | + @6 || South Pacifc................ 6.0 + 1.9 
Upper Misnissippi Valley..... 48 —0.5 
Maximum wind velocitees. 
§ 
Stations, 3 Stations. 3 
Atlanta, Ga. 27 — ket, Mass........ 13 nO we, 
Bismarck, N. ‘Dak. 3 nw. 28 60 he, 
Bloe Island, 58 one. New York, NX. 28 59 ow, 
28 59 North Head, Wash... 15 ose, 
ons Va.. one, Do 16 52 we 
Do.. 13 18 64 se 
Do... 27 62 nw, 20 
Chicago, mM. 3 sw, 24 60 
Do 26 66 se 
52 one, 4 56 on 
Devils Lake, N. Dak 3 56 20 nw 
Duluth, Minn... 4 52 nw, 26 52) nw 
Hatteras, N.C 13 28 wD 
Do.... on. 13 60 sw 
Madison, Wis .. 1 Mone. 20 55 os 
Memphis, Tenn 26 nw, 27 
Modena, Utah. 28 sw. 8 62 nw 
Mount We ~ather, Va.. 2 56 nw. Sioux ity, Towa....... 3 50 nw, 
Do 4 68 nw. Southeast Farallon, Cal. 14 6s, 
15 §2 uw. Tatoosh Island, Wash... 1 Be 
22 52 nw 13 
9 26 sw 


DESORIPTION OF TABLES AND CHARTS. 


By Mr. Wa. B. Stockman, Chief of the Division of Meteorological Records. 
For description of tables and charts see page 38 of Review for January, 1906. 


| 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, February, 1906, 


Klevation of ‘Temperature of the air, iu degrees : Precipitation, in 
instruments, Pressure, in inches. Fahrenheit. = Wind. 
= 
oe ese - =s = = = | ae | | 
ce Ee ts ss Ea = tea s | & 
New England. 26.7 + 0.7 74 2.66 — 0.8 5.6 
‘ 76 69 85 30.05 30.14 +.16 2.6 + 1.6 45 21 31 38 16 #42 22 #19 | 230 — 1.4 12 9,372 sw. 48 9 7 16 6.7 8,7 
Portiand, Me........ 103 81 117 «30.05 30.18 + .16 242 —0.4 50 2132 —5 3 16 36 w 16 72 «22.00 — (6,860) on, 37) 28 9 9 10 5.2137 
r | 2388 70 79 29.86 30.19 + .15 23.4 0.0 56 21 #4 —5 33... 1.34 — 1.9 6 4,033 nw. 30 nw. 28 14 6 8 4.2110 
Northfield........... 876 16 70 29.21 30.22 + .18 16.2 + 0.2 53 21 29 21 6 4 4 12 9 0 218 —0.2 8 5,792 x, 44 onw 28 10 10 8 5.097.6 
PE cesta dicots eae 125115 188 30.04 30.18 + .14 29.7 +1.7 6 21 38 —1 3 22 32 2 2 69 266 —08 8 7,747 nw. 36° nw 2314 «5 9 4.6 6.1 
Nantucket .......... 12 14 90 30.13 30.14 + .10 33.0 + 2.0 52 21 39 7 3 27 © 27 8 3.94 10 11,493 60 one 2 9 11 8 5.338 
Block Island ........ 26 11 46 30.14 30.17 + .11 31.2 + 0.4 50 21 38 5 ’' 2 30 28 24 75 4.39 0.0 6 13,080 nw. 59) nw 28:10 10 8 5.0 1.8 
bd , Providence ......... 160 57 67 30.00 30.19 + 62 21 39 1 321 10 5,563 nw 2) nw 214 8 4.5 
Hartford............ 159122 182 30.02 30.20 +.14 27.8 ....... 53 21 37) «6 «18 32 2 17 67 7 4,904 n 34 sw 412 7 95.299 
New Haven......... 106116 155 30.08 30.20 + .18 29.4 + 0.6 52 21 38 2 3 @ 80 19 6 2.45 — 1.7 8 6,960 © 41 on 28 12 6 10 48 6.0 
Mid. Atlantic States. 32.7 —1.8 2.62 — 0.9 4.6 
97102 115 30.12 30.24 +.17 216 —26 52 2% 32-10 6 12 4 19 14 77 209 6 5,519 nw. 32. s 4 9 9 10 5.4166 
Binghamton ........ 875 79 90 29.25 30.23 + .15 22.8 —1.1 60 24 33 —12 7 4,424 29 23 9 5 146393 
WOW 314108 350 29.84 30.20 + .12 31.2 —O.3 59 21 38 5 6 4 © 72 257 —1.2 6 9,664 nw. 59 nw 23 14 3 11 445 5.0 
Harrisburg.......... 374 94 104 29.82 30.24 + 29.2 54 24 37 4 6 21 2% 20 7 7 5,382 nw 28) nw 25 12 7 9 4.6106 
Philadelphia ........ 117116 184 30.09 30.23 + 33.6 + 0.1 41 8 6 2 22 62 2.47 0.7 8 7,381 n. 43° 2% 12 7 9 45 62 
Seranton ....... 805111 119 29.32 30.28 + 59 24 35 9 6 22 17 | 5S 5,021) sw 300 28 7 13 8.5.916.9 
Atlantic City........ 52 37 48 30.15 30.21 + .10 32.7 —1.2 52 19 40 6 25 2 30 2 76 3.66 + 0.3 11 6,428 nw 29° 13 11 5 12 5.1 392 
Cape May ........... 17 48 52 30.21 30.23 + .12 33.4 —2.3 50 21 40 9 3.19 — 0.6 10 7,169 n 3600 2711 9 8 4.8 6.5 
eee 123 69 117 30.09 30.22 4 (11 34.2 —2.0 61 14 42 s 6 2 28 29 21 62 2.21 — 1.3 7 5,543 uw 27 =n 9 » 10 9 5.2 6y 
Washington ........ 112 59 76 30.10 30.22 4+ .11 34.0 1.8 64 14 43 7 6 23 34 23 69 214 7 5,484 nw 360 215 3 7 8.610,1 
Cape Henry......... 18 11 58 30.16 30.18 +.07 39.2 —4.7 67 14 46 20 4.04 9 12,060 n 62 nw 27 «12 745 3.0 
Lynchburg.......... 631 83 88 29.45 30.22 + .11 384 —1.6 70 2050 13 3 27 40 32 26 1.14 24 6 3,624 nw. 24 nw 27 18 5 5 4048 
Mount Weather... .. 1,723 10 57 28.31 99.24 +.18 27.8 ....... 56 «14 386 0 6 19 34 24 18 68 7 12,712) nw 68 nw 1418 2 8 3610.5 
~ 91102 111) 30.10 30,21 + .10 40.6 —2.2 69 2 49 17 3 32 31 35 32 7 4.35 + 0.5 8 7,137 ne 38) On 2715 3 8 1.5 
S. Atlantic States. 46.2 —2.7 72 «2.86 - 0.9 4.3 
2,255 53 75 27.78 30.22 + .09 38.0 2.1 65 22 49 11 3 27 34 32 2 7 1.04 26 #7 6,509 nw. 38) nw 271469 5 
eae 773 68 76 29.35 30.21 © .09 43.4 —1.6 68 20 53 17 3 34 2% 35 27 5s 1.65 — 2.9 S 6,523 ne. 33) OW 21,12 11 5 4,2 
Hatteras ........... 11 12 47 «30.15 30.16 + .05 44.7 —1.9 68 25 | 24 28 38 24 41 «#39 87 7.87 + 3.4 7 12,235 ne 59 on 27 11 7 10 62 
+ Raleigh 376 71 79 29.79 30.21 + .10 41.8 — 21 71 +20 52 15 3 32 34 35 28 64 3.74 0.0 «5,199 n 26 nw 219 2 73.4 
Wilmington ........ 78 81 91 30.07 30.16 + .04 46.0 —3.8 74 25 56 620 29 89 289 —0.3 6 5913 n 12,15, 5 8 3.8 
Charleston .......... 45 14 92 30.12 30.17 + .05 49.4 3.4 7 25 57 42 24 44 41 — 1.2 7 8,167 n 43 12 14 6 8 43 
Columbia, 3. C. .... 351 41 57 29.80 30.20 + .09 46.6 —1.5 71 20 56 22 3 87 32 39 32 65 1.60 — 2.6 7 5,255 ne 300 Ow 2147 744 
Augusta. ............ 180 89 97 29.99 30.19 + .07 47.4 —3.0 71 2 9 25 3 37 386 40 34 67 212 —41.8 9 4,645 ne i w 27 14 8 «26 4.0 
Savannah ........... 65 81 89 30.11 30.18 + .066 —35 71 2% 59 30 3 42 28 44 39 7% 259 —0.5 8 5,618 ne 34° nw 11' 948 
Jacksonville ........ 43101 129 30.09 30.14 + .02 543 —4.1 75 2462 #33 28 #47 21 49 #47 «383 3.06 — 0.1 7 7,080 ne “won 12,1 8 9 54 
Florida Peninsula. 64.9 —2.2 8 3.97 +1.5 6.6 
« 23°10 «48 «30.06 30.09 + 644.9 —22 78 27 45 28 58 23 589 #87 6.44 4+ 3.8 9 7,180 n. 33) Ow 27 3 20 5 5.6 
22 10 583 30.06 30.08 O1 68.4 3.0 78 20 73 58 28 64 13 64 62 83 3.78 «292 6,0°0 ne, 42) nw 71/12 9&8 
Sand Key ........... 30.04 |. 6 98382 ne. 34 nw. 27 4 18 6 6.0 
35 79 30.08 30.12 + .02 61.3 1.5 73 2470 40 2 53 27 55 52 81 1.69 — 5,637 ne 27, 12) 6.1 
Kast Gulf States, .6 — 48 70 250 —22 4.° 
1,174190 216 28.92 30.19 + .07 444 —3.6 69 22 8620 3 38 31 0.56 —4.1 10 9,324 nw ‘40 ow 27 14 7 7 401.2 
370 55 66 «629.80 39.20 + .08 47.4 ....... 10 3,635 nw. 26 nw. 9 9 5.4 
Thomasville ...... - M87 | 6.8 ....... 76 2463 2 3 40 32 7 3,748 nw ow 27 10 12) 6 5.0 
Pensacola ........... 56 79 96 30.12 30,18 -07 52.0 48,3 & BB | 2.909 — 1.0 6,577 nn. 31) onw 27, 11,10 7 §.1 
Birmingham .... .. 700 136 144 29.43 30.22 4 .10 4.4 —-3.8 70 23 55 2 1.88 —2.4 7 5,799 n. 360 2412 8 8 4.7 
Mobile ...... 57 98 106 30.12 30.18 + .07 50.9 —3.9 70 12 60 34 28 42 26 44 39 72 #487 402 11 5,423 n. 29 «se 13 9 10 9 5.1 
Meridian..-......... 375 84 93 29.81 90.22 + .11 457 —7.9 73 57 2 7 34 96 .... 229-83 7 387) 2 sw. 261 7 IC 
Vicksburg........... 247 62 74 29.93 30.22 + .12 49.0 —-36 76 2459 2 7 39 41 838 145 —32 5 5,000 ne, 36 nw, 2615 8 5 41 1.6 
West Gulf States. 48.9 2.7 1.94 —1.5 4.9 
Shreveport......... 249 77 84 29.95 30.23 +.14 482 —3.0 72 2558 2 8 38 29 41 38 62 1.¢9 — 3.1 6 5,388 nw 33 ow 2610 9 9 4.8 0.5 
Fort Smith.......... 457 79 94 29.72 30.21 +.11 41.7 + 0.2 72 22 52 10 5 32 31 36 30 70 2.02 —1.6 7 6,329 e 44 nw, 2613 9 6 3.9 2.0 
~. Little Rock ......... 7 93 100 29.85 30.24 4 18 42.6 —2.8 70 22 2 13 5 33 30 36 2 61 207 —3.83 6 5,942 ne 42 8 2616 8 43.4 1.5 
Corpus Christi ...... 20 48 53 «30.16 30.18 + .13 548 — 42 76 «24 61 30 49 27 48 82 1.38 —1.1 11 5,819 n 23 4 4 12 12 6.6 0.1 
Fort Worth......... 670 106 114 29.48 30.21 4 14 he 80 23 58 4 7,810 35 ow 19 6 3 3.0 T. 
Galveston........... 54106 112) 30.14 30.20 + .13 53.0 — 4 0 75 24 57 30 7 48 24 5 49 92 2.92 0.1 7 7,929 se 37) 27 10 «4 «14 
Palestine........... 510 73 79 (29.64 30.19 + .11 486 —24 74 % 58 22 5 39 34 43 88 71 306 —04 8 5,477 ne. 30 n 412 3 13 5.2 1.4 
San Antonio........ 701 80 91 29.42 30.16 4+ 11 53.2 — 2.6 78 24 63 5 48 35 46 41 68 1.07 0.9 8 4,690  s« 35) ow 410 7 11 6.0 
583 55 63 «(29.56 30.18 + .12 50.2 ....... 77 661 21 coe] 4 5,895 33) Con. 410 9 9 1.3 
- Ohio Val. and Tenn. 340 — 3.6 70 #198 —29 4.7 
° Chattanooga .. ... 762106 112 29.41 30.24 4 .11 40.6 —2.9 69 23 53 19 3 32 3 35 2 G61 1.40 —3.9 8 4949 nw. 36 w 27 12 8 8 4.7 0.2 
........., 1,004 35 88 29.14 30.22 4 .10 40.0 —2.3 70 23 5t 2 3 33 2 63 1.24 — 4.1 7 5,501 sw. 32 nw 27,12 7 4.6 T, 
Memphis............ 399 76 97 29.82 30.26 + .15 41.7 —3.1 71 23 50 13 7 33 37 O68 1.31 — 4.0 8 6,956 ne. 2615 4.0 0.4 
Nashville ........... 546 79 29.66 30.26 + .14 38.8 —3.9 68 23 49 10 7 23 30 33 2 62 C.79 4.5 7 4,147) 2 244613 7 8 45 1.0 
Lexington .......... 989 75 102 29.15 30.26 + .15 31.9 —4.3 66 23 41 0 1.384 —1.9 12 7,920 n. 24°13 11 4 4,210.4 
Louisville. .......... 525111 132 29.67 30.27 + .16 33.4 4.8 70 23 43 1 724 71 155 —2.8 11 6,213 nw. 34 w 2413 9 642 91 
Evansville ........ 431 72 82 29.7 30.27 + .16 70 2B 42 0 | cals 9 5,530 ne, %6 20 13 10 3.911.2 
Indianapolis ..... . 822 154 164 29.33 30.25 4+ 15 29.0 —3.3 63 23 38 —2 6 0.86 — 2.7 8 7,015 se. 39 38 8 6 14 6.1 6.2 
Cincinnati ......... 628 152 160 29.56 30.27 +.17 309 —55 68 2 40 0 6 21 31 27 22 70 1.68 —20 9 4882 nw. 2 sw 244612 7 9 499.2 
Columbus........... 824173 190 29.34 30.25 + .16 28.4 3.7 66 23 38 —3 6 19 32 24 2D 7 1.08 — 2.6 7 7,027 sw. 4 w. 25 10 8 10 5.2 5.0 
Pitteberg ........... 842 336 352 29.30 80.24 4 (15 23.9 —4.5 70 21 39 6 19 35 25 20. 73 1.09 — 1.7 8 6,809 nw. 35 nw 2 8 7 18 6.0 49 
Parkersburg ........ 638 77 84 29.457 30.25 + .15 31.6 — 4.7 72 24 42 6 1.34 —2.3 11 4,167 n. 24, nw 1% 5 8 3.9 5.0 
1,940 41 50 28.10 30.2% + .16 30.2 — 04 72 2443 —8 83 17 24 21 80 1.24 —28 10 2,794 n 20 21 8 11 5.5 
Lower Lake Region. 23.7 —0.9 77 —1.7 6.0 
767178 206 29.34 30.21 4 .15 4+0.7 67 2 84 —2 3 17; 1.41 —1.4 19 10,086 sw 48 sw 4 3 14 11 6.2 9.9 
335 76 91 29.82 30.21 4 .15 23.2 —1.4 59 2432 6 15 29 21 18 0.97 —1.6 15 8,864 39 14 8 2 18 6.8 6.0 
Rochester........... 523 81 102 29.62 30.22 + .16 2.4 + 10 7 24634 -—3 2 7) 33/28 27 | 77 0.68 — 2.0 11 6,374 sw 2 “ 25 7 6 15 6.6 8.0 | 
Syracuse 597 97 113 29.54 30.22 4 15 65 24 31 —17 divas 11 , 780 8, 8 8 9 6 18 6.4 5.9 
Erie one 713 92 102 29.41 30.22 + .15 26.2 —1.3 67 2435 —2 6 18 36 22 17 (71 0.96 —2.5 11 8,233 s 38 | s 811 7 10 6.8 7.1 
Cleveland ........... 762190 201 29.37 30.23 + .16 26.6 — 1.4 64 24 35 —1 8 18 34 2 19 7% 1.50 — 14 15 11,729 se 48 > nw 1 712 9 6012.4 
Sandusky ........... 629 62 70 29.58 90.24 + .17 27.0 — 1.9 65 23 35 3 S | SB lo ccclss 1.01 — 1.9 8 6,079 sw 36 onw 2 8 8 12 5.8 6.4 
628120 127 29.53 30.24 +.17 —20 68 23 36 —1 7 17 3% a87 8 6,870 s 37 310 10 8 5.0 2.1 
| Seen 730153 198 29.41 30.24 4.18 2%6 — 0.6 60 2334 —2 2 17 2 22 19 78 0.87 —1.5 6 7,766 sw 46 «6s 3 8 9 11 5.9 1.6 
Upper Lake Region. 19.7 + 0.3 79 «61.42 — 0.6 5.9 
ean 609 13 29.53 30.23 +.20 19.2 + 1.2 57 2 28 —10 15 10 32 17 #14 84 1.50 —0.5 12 7,708 nw 45 8 3 416 8 6.1 7.7 
Escanaba............ 612 40 82 29.53 30.23 + .17 16.6 + 0.8 47 20 2% —11 6 8 30 15 10 7 0.71 — 0.9 7 7,451) sw 38 one 13 8 10 10 5.5 6.8 
(irand Haven ....... 632 54 80.24 + 280 — 20 48 19 31 — 7 6 15 32 21°17 80 #255 +03 10 8,428 se 46 3 3 12 18 6.9 86 
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. TaBuE I.—Climatological data for U. S. Weather Bureau stations, February, 1906—Continued. 
of 
Elevation of Temperature of the air, in degrees Precipitation, in 
instruments, | Pressure, in inches. Fahrenheit. = = Wind. 
Sis a= 
es od 32 | Sa | | a= 324s ° velocity. = . 
Up. Lake Reg—Cou't. 
Grand Rapids....... 707 127 165 29.43 3.24 + .19 2.8 +0.4 56 2032 —6 6 16 2 2 18 7 2.05 —0.5 6 7,624 38 one 13 4 10 14 7.0 2.7 
Houghton .........- 66 20.45 (90.22 + 147 ....... vos 17 4,02) nw. 30 n 3 3 10 15 7.121.8 
Marquette. 73477 «116 «329.38 30.22 + .17 17.8 +0.7 51 5 10 27 W 7% 1.52 0.3 12 9,001) nw 22 3 «10 15 7.016.0 
: Port Huron........- 638 70 120 29.50 30,23 18 22.6 -0.4 2 31 1.27 1.2 10 8,672 »s 42 8 3 9 8 11 5.6 6.” 
Sault Ste. Marie..... 614 40 61 «(29.50 30.24 + .21 133 +0.8 4 2 23-28 5 38 42 12 10 O53 —O8 18 5,550 se 30 Ww 21 11 5 12 5.6 4, 
Chicago 623 140 310 29.32 90.25 + .17 27.6 +08 2034 2 2 2 2 80 237 + O01 12 10,460 s. 54 sw 712 9 5.8 5.9 
Milwaukee.......... 681 122 142 29.48 30.26 + .20 24.0 1.3 4 1931 —1 16 32 21 15 72 1.92 +01 7,992 n 46 1313 9 6 4,312.6 
Green Bay........-- 617 49 86 29.58 80.28 4+ .17 18, 2 2.0 4 227-0 5 10 3% 6 12 7% O.87 —O9 5 7,381 sw 46 one 13 12 2 14 5.5 9.6 
Duluth 1,188 11 47 28.92 30.22 + .14 10.8 —2.7 4 19 21 —22 5§ 1 32 8 4 80 06.30 — 08 5 9,090 sw 52) nw 414774234 
North Dakota. 10.8 3.6 79 «60.14 — 0.5 6.7 
Moorhead..........- 940 8 57 29.18 30.27 + .16 +35 40 19 19 31.644 3 38 6 48 O88 —0.5 5§ 6,348 n. 340 onw 311 9 8 49 3.2 
Bismarck .........-- 1,674 15 57 28.35 30.24 + 12.2427 2322-2 4 3 8 9 2 6 O06 —O5 3 634 nw. 50 38 418 6 5.5 0.6 
Devils Lake........- 1,482 11 44 28.55 30.28 .12 1917 10 -—6 3 4 0 7 O@....... 1 8,524 nw. 56 nw 3 7 7M 6.4 0.6 
i Williston .........- 1,875 14 44 28.08 30.17 4. .06 12.2445 49 21 24 -—34 10 O 4 II 9 86 0.083 —0.4 2 5,684 se, 41 nw 3 712 5.9 0.3 
Miss. Vi —06.3 78 «21.44 0.4 48 
St. 837171 179 29.28 30.23. .14 16.6 408 47 22 2% -17 0 7 383 77 O22 —O7 2 7.857 nw. 4 nw. 8 6:17 5 5.9 22 
La Crosse .........- 714 71) «87 «4929.44 30.25 + 19.1 1.0 2 2 5 15 10 36 Ate 0.61 —0.5 5 5,921 n. 411 9 8 48 6.2 
Madison 974 70 78 20.14 30.25 + .18 19.6 +10 4 5 11 18 4 7 O97 —O0.6 4 8248 nw. 54 ne 1310 8 10 48 8.5 
Charles City ........ 1,015 8 58 29.10 30.24 4. 14) 17.3 05 4 227 —22 15 7 3% 16 14 89 #41.45 +08 6 6,071 se. 31) nw 310 10 8 48 93 
Davenport .........- 606 71 79 29.56 30.26 4 .16 2.2 40,9 55 22 34 o 18 3 19 7% 2.21 +0606 4 %5,438 ne 30) ohne 1312 7 949 08 
Des Moines ......... 861 84 101 29.31 3026 + 15 2.4 +23 61 22 3% -12 15 16 37 22 18 #74 =4O<:.86 —0.4 7 6,028 nw 36 «Cs 22 910 9 5.3 7.1 
Dubuaque..... oe 698100 117) 29.49 30.28 22.4 02 22 32 —-14 15 138 32 17 0.93 0.5 4 4,659 nw 20 4) 7.7 
614 638 78) «(29.57 3.28 + 40.9 GI 22 38 0 5 32 7 «+250 +08 6 5292 nw. nw. 24615 4 9 42 3.5 
356 87 98 29.87 30.27 + .15 85.8 —3.6 68 2 44 6 27 @ 32 27 746 1.42 —25 9 7,26 n. 33 on 4912 7 5.0 38 
536 56 G4 «29.67 30.28 (20 26.6... 2235 2 & BO.... 4 5,63) n 312 8 5.0 T. ~ 
oo 11 45 «629.57 80.26 « 16 «4927.0 ....... 56 22 36 2 5 18 30 24 19 76 38 13147374601 
Springfield, Ill...... 64 10 92 29.53 30.25 15 2.1 —1.2 64 20 38 0 7 3% 2 218 —1.2 6 647 31 os 310 9 9 5.0 5.5 
634 75 109 29.66 30.26 4.15 30.0 05 6 2240 2 5 W B....... 203 +01 7 6,267 nw. 388 sw 314 311 47 7.2 
BE. 567208 217 29.62 30.25 4 322—29 65 20 41 6 2 76 292 + 0.1 7 7,509 se 39° 24183 6 9 4,515.9 
Missouri Valley. 28.2 + 3.7 72 «421.09 —0.1 4.7 
Columbia, Mo....... 784 11 84 «6229.37 30.23 .12 «31.8 —3.4 69 22 42 — 2.56 0,2 7 5,916 33) On. 13 15 3 10 4.4 44 
Kansas City ........ 963 78 95 29.18 30.26 15 33.8 +28 67 22 43 0 5 31 25 0.6 8 SSB se a2 22145 9 4120 + 
Springfield, Mo..... 1,324 98 104 28.76 30.21 + .10 348 0.1 0 2H —3 5 42 30 2 71 10 9 7,725 37 se. 2318 6 9 46 5.0 
986 47 2.16 90.25 71 2 46 8 Bi @ i... 5 6,216 30 sw. 21! 8 9 5.1 0.6 | 
TOPORS 35.1 + 3.8 73 22 46 1.063 —~0.6 10 6,690 s 39 os, 28 12 11 43 
1,188 11 8 28.89 3.21 4.11 2.5 «683 67 2 42—5 4 19 3% 2% 2 71 O86 —O.1 6 827% 4 On. 15 10 11 7 48 5.4 
1,106115 121 29.00 30.23 + .12 2.4 43.4 G4 22 38 8 4 19 39 24 «#17 «264 071 — O01 5 6,884 4 one, 138 6 1 W 5.9 68 
Valentine .......... 2,598 47 27.85 30.18 69 2139 —8 14 14 4 2 17 72 —O.4 6 6799 nw. 36 3.10 16 24.6 4.5 
1,135 96 164 28.95 30.23 4 11 22442 61 2H -14 1 37. 1.34 0.8 7 9,198 nw. 31110 7 4613.3 
1,572 48 50 28.48 30.22 4 11 3.8 6 2) 3 -20 13 42 19 13 71 O<10—0.3 2 5,005 se 37) 411 8 5.0 1.5 
NEE. coccvsevenses 1,306 56 67 28.77 90.24 + .12 186466 5 19 381 —26 10 6 @ 15 12 80 0.72 —0.4 3 8,550 se 0 uw. 3 1412 2 3.5 3.5 
Yankton .......... 233 49 «57 «28.83 3021 + 09 2.6444 6 22 35 —14 10 12 42. O87 —Q3 4 6182 w 36 nw, 6 12 5.7 59 
Northern Slope. 27.8 + 6.7 71 «600.42 - 0.1 ° 4.9 
2, 11 44 «27.36 30.10 03 24.2 411.0 61 23 —19 14 12 2 17 «78 011 — 0.4 4 5,759 w 19 11 13 4 46 1.1 
Miles City .......... 2,371 26 48 27.52 380.17 «+ 08 27.8 411.6 64 21 39 -14 4 16 41 22 16 6 600.57 + 0.1 7 3,710 34) 314 8 6 41 2.0 
4,110 8 56 25.80 30.11 00 2.8 +81 54 18 38 1 420 9 67 —0.1 7 3,926 sw 42. 19 9 5S 106 
err 2,962 8 34 26.94 30.09 ol 3 O41 ....... 10 2,759 nw. 2 19 7 9 12 6.01.8 
Rapid City.......... 3,234 46 50 26.62 80.17 09 6.4 5.867 2139 4 14 5B 18 0. 32 0.3 7 4,623 w 46 312 8 84924 
Cheyenne .......... 6,088 56 64 23.97 30.12 o9 2.6 4.23 6 214-9 16 40 «0.21 38 7,655 nw. 49 nw, 25 13 6 9 442.1 
5,372 26 36 24.62 30.14 4 06 2.8 +28 27 38 6 5 13 17 0.25 — 0.5 2 2,506 ne. 32) 21 11: 15 2 400.8 
Yellowstone Park... 6,200 11 48 23.83 30.14 4+ 04 23.8 46 2 12 5,195 33) 3 613 9 5.8214 
North Platte....... 2,821 11 51 27.15 30.18 30.7 + 5.4 69 19 45 0. 80 5 5,471 se, 35) 14 5 9 45 5.8 
Middle Slope. 36.2 + 3.8 406.43 —0.4 4.2 
5,291 129 136 24.72 30.10 09 35.3 +3.1 69 21 49 5 2 4 4) 2 5,572 48 w. 19 13 10 6 3.9 1.1 
4,685 80 86 25.20 30.09 09 34.3 +42 7 21 51 7 5 18 6 49 1 4,748 ow, 44 w, 2 17 1) 2.8 0.4 
Concordia .......... 1,398 42 47 28.69 30.22 34.4 + 6.2 69 22 46 0 Bw Hh 0280 6 5,610 31 28 11°11 «6 44 21.2 
2,509 44 27.51 30.20 4 36.2444 7 2 53 —1 5 41 30 2 71 O87 +060.2 2 6.046 se, 35 it et 
Wichita ............ 1,908 76 | 30,2 14 436.9 + 65.1 74 22 49 ieee. 058 —0.7 4 6,973 ne. 39 nw. 26 11 12 5 43 0.5 | 
Oklahoma .......... 1,214 79 86 28.86 30.15 40.4 0.1 75 22 58 5 5 2 41 3 2 62 O56 3 11,282 415 7 6 4.1 T. 
Southern Slope 42.8 +21 69 0.44 0.7 5.0 
22.34 13 «647.3 +1.4 80 22 60 5 35 36 30. 660) (0.38 1.0 62 647 39 4 158 764 T. 
Amarillo............ 3,676 10 49 26.32 30.13 + .11 384 +28 74 21 52 6 2 4 3 2 62 O51 —O0.4 2 8,148 se 45 on. 1917 O11 40 
Southern Plateau 4.3 + 3.7 61 0.89 —0.1 4.5 
El Paso............. 3,762 10 110 26.22 30.02 07 499.8 4060.4 76 2 61 2 8 3&8 38 #40 30 55 1.37 + 16 6 6,795 me 48 Sw 22 138 7 4.3 T. é 
Santa Fe........... 7,013 33° 39 «423.23 36.07 + 3.0 + 3.0 56 45 12 5 31 23 2D 0.55 —0.2 7 4,731 38) 215 «68 (38 7.3 
6,907 12 44 23.32 29.9 —.04 35.8 + 5.2 58 27 46 19 24 34 31 27 —25 10 4,064 xw SW 28 7 #5 16 6.5 6.7 
1,108 50 56 «458.2 84 27 69 24 47 36 42 O99 0.3 5 2894 « 29) sw 28 912 7 48 
bees 141 16 46 29.85 30.00 00 62.2 +36 83 * 73 2 @B H 150 +10 4 3,293 » 41 ow, 2319 7 22.4 
Independence ..... 8,910 11 42 25.98 22.99 —.07 489 +61 72 27 53 31 38 3 41 31 608.13 —O.4 5 3,944 we 30 OW, 717 €64 
iddle Plateau 7-3 + 64 69 0.84 —0.2 6.7 
4,532 56 68 25.44 30.02 41.0 + 7.4 62 26 52 2 1 30 32 36 30 67 0.45 0.6 8 3,778 w 42 8, 2 9 11 «8 5.1 
Winnemucca ....... 4,344 18 56 25.61 30.066 —.08 36.7 +42 68 18 BW 3B W OM 0.0 9 5746) 52 sw. Y 3 16 60 20 
odena ............ 5,479 10 438 24.61 30.04 .00 3.3 +60 60 274 8 4 2% 32 31 7 0.47 1.167 w sw. 2 16 10 6.5 18 
Salt Lake City ...... 4,366 105 110 25.66 30.12 + .04 384.2 +1.3 546 274 2 4 6 St 74 1.9 +0.7 10 3,182 47) on. 19 9 18 S114 
6,546 18 56 23.68 57 27 47 16 | 27 se, 23 11 11 6 44 20 
Grand Junction .... 4,608 48 51 2.41 30.04 00 39.23 + 8.0 61 2 5I 22 20 28 30 32 2 62 0.40 — 0.2 4 292 nw 33 os, 231410 4 3.8 3.9 
Northern Plateau. 3449 + 41 7% «41.34 —0.3 -6.6 
Baker City.......... 3,471 52 58 26.47 30.14 + .02 23.9 +3.9 45 #17 35 70 BRM BW WM 82 1.01 0.7 S 4,497 s. 2 «a, Is 7 8 18 6.4 5.3 
78 86 27.25 30.17 + .05 2 0.6 57 17 7 32 74 1.48 — 0.1 10 4,182 se 23 4 717 7.4 0.5 
Lewiston .......... 757 10 51 «429.27 30.10 —.0) 39.8 1.3 86 2147 8 21 0.70 10 3,215 e 48 ow. 18 5 138 65 T. 
Pocatello ........ .. 4,477 4 +4 27 37 6 5 24 2% 27 22 74 1.35 0.5 7 6,631 se 340 ose 201110 745 49 
Spokane ........... 1,929101 110 28.00 30.09 6.5 52 21 41 Bb BBs 1, 87 02 10 3,608 300 19 2 21 8.1 21 
Walla Walla....... ,000 71 79 29.01 30.10 01 4.2 +48 Gl 18 46 2% 7 3 2 38 3 8t 1.60 +02 8 4,186 »s 360 sw is 8 10 10 6.1 T. 
N. Pac. Coast Reg 44.3 3.7 6.04 — 0.6 6.3 
North Head.... 211 11 56 29.70 29.93 13 47.2 + 5.5 65 152 36 2 42 18 4 42 84 6.20 — 0.1 15 12,248 e, 66 se 26 11 #4 «18 5.5 
Vort Crescent ....... 259 12 29 29.64 29.92 1 41.1 4+3.3 247 1.9 13 3,832 e. 26 sw 18 10 6 12 5.6 
coves 123185 224 29.85 29.98 — .08 8.8 2.4 59 17 3 30 5&5 2 41 39 86 4.60 0.9 12 5114) se, 42 s 18 2 13 13 7.1 
ae 213113 120 29.74 29.97 09 42.7 38 59 17 49 7 138 3% 2 ---. 3899 —1.4 13 3,115 sw 31) sw 24 «0 12 16 7.6 
Tatoosh Island. ..... 7 57 29.80 29.90 10 449 #39 * #42 11 43 39 80 5.86 —26 15 16,218 e 70 sw 18 8 18 7.1 
| Portland, Oreg. ..... 153 68 96 29.82 29.98 45.0 +3.8 59 17 & 31 3 4 41 36 74 6.76 + 0.6 1 4,887 31. oe. 5 9 5 14 6.1 
{ 510 9 57 2.42 29.98 —.12 449 +28 17 16 1,908 24 sw 2410 8 10 5.3 
| 
{ 
| 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, February, 1906—Continued. 


Elevation of Temperature of the air, in degrees 2 | Precipitation, in 
instruments. Pressure, in inches. | Fahrenheit.’ = ‘ Wind. 
: 
Mid. Pace. Coast Reg. 63.5 +42 80 448 +0 7.0 
62 62 80 29.94 30.01 — 51.4 + 5.0 68 17 57 38 2 46 21 48 46° 81 6.27 0.2 17 4,631. se. 36 14. 3 9 16) 6.9) 
Mount Tamalpais ... 2,375 11 18 27.56 30.04 — .06 48.3 ..... 66, 3 52 35 | 44/17 45 | 42 8! 56.94)....... 15 11,378 se. 49° nw 28; 5 4 19) 7.5 
Point Reyes Light .. 54.2 49/74) 3 58 44/28 50/18! ...|..../....| 3388 | 15 |12.088 | s. 70 14, 8 7.1 
332: 50 | 29.67 30.08 — .08 | 528 + 38 76 1 61 40 28 45 31 48 44) 78 5.47 + 1.8 13 3,577 2% 9 1,18 7.0 
Sacramento ......... 69106 117 29.97 30.04 . 05 53.8 + 4.0 68 160 40 2 47 24 W 47 80 3.02 —0.1 | 14 5,204) se, 37s 14 9 3 16 6.4 
San Francisco....... 155161 167 29.909 30.07 —.08 55.2 + 3.5 71 360 4 2% 53 19 51 79 430 4+06/12 4,439 w. 29 sw 28) 18) 7.4) 
San Jose . é 141 7 26 73 1 63 38 1 47° 13. 3,532 se, 31 ose 14, 4 12) 12) 6.7) 
Southeast Farallon. > 30) | 17 30.01 | 30.04 ....... 68 1 58 46 28 52 15 16 8,275 14, 5 7 16) 7.0 
S. Pac. Coast Reg 67.0 + 3.5 2.69 + 0.1 6.0 
330 67 70 29.70 30.06 — .02 55.2 + 5.0 69 3 64 37 1 47 30 46 74 2.20 +1.0 15 3,001) nw 24 28; 6, 8 14 6.5 
Los Angeles ........ 338116 123 29.67 30.04 —.02 58.4 + 40 166 4 2 Ot 3) 62 48 76 2.47 —O.8 10 3,277 w. 360 28 6 17 6.4 
San Diego........... 87, 94 102 29.95 30.01 — .05 58.0 + 3.2 76 2 63 4 23 53 22 #54 51 | 81 2. 62 0.4 #11) 3,849) 300 28; 10; 9 9 5.7 
San Luis Obispo .... 201 47 540 29.85 30.06 — .05 «56.2 + 1.9 83 1 65 39°28 «648 35 3.48 0.3 13 2,965 n. 26; 6 13) 9 5.6 
West Indies. 
Grand Turk ........ 6 20 30.08 30.04 — .02 76.1 86 12 88 62 ‘ 
82 48 90 29.94 30.03 — .02 75.2 00 88 28 81 6 26 70 17 69 66 76 133 — 1.0 11 5,976) « 12,17) 9 23.2 
* More than one date. 
TABLE II.— Climatological record of cooperative observers, February, 1906. 
‘Temperature, Precipita- Temperature. Precipita- Temperature, Preci pite- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion, 
Stations, Stations, | Stations. 
Biaigia |g Biagaigis {3 
A Ins. Ins. Alaska—Cout d. ° Ins. = Ins Arizona—Cont'd. bal Ins. Ins, 
Alaga . a2 16 33.8 Tombstone ............... 70 (1.68 
Ashville. . dae 65 19 43.0 1,55 T 47 63 23 43.4 0. 34 1.2 
1.49 0.2 Arizona Canal Co, Dam 86 37 (59.4 81 70 21 45.8 2.88 
71 27" 51.4" 2.55 66 30 2.31 | 73 14 43.6 3.18 
70 2245.4 2.85 Blue .. 89 20. 45.7 0.66 Arkadelphia......... .. | 16 44.4 2.52 0.5 
73 19 45.3 1.15 86 (57.4 (O88 68 8 40.8 2.76 4.0 
2847.6 2.73 Cochise * ! 71 3445.2 1.80 72 14 42.4 1.87 
71 1442.2, 1.38 Dou 79 29 52.7 1.07 71 19 46.2 1.55 
Fort Deposit ........... 24° (46.4 3.85 30 53.6 1.37 Center Point.............. 75 16 46.1 3.90 
7 22,44.8 1.54 77 22, 47.0 1.59 1. 43 1,0 
72 345.2 2.43 Fort Apache ............ 72 22 44.5 0.73 Cornerstone............... 20 42.8 1.00) T. 
Fort Huachuea........... 72 47.8 2.42 4 38.8 1.85 3.7 
ss 2.10 Fort Mohave ............. 84 38. (59.5) (0.80 1. 34 2.0 
71 17 | 42.8 2.17 41 59.6 1.10 72 15 42.3 2. 53 0.5 
Highland Home. ......... 73 26 50.0 73 30 49.8 0.53 68 —7 38.0 2.50 4.0 
3. 33 70 29 «446.4 1,58 67 1 38.4 3.21 4.6 
72 23) 43.4 2. 36 wud. soase 3.0 73 17 44.9 1, 37 
70 21 45.2 1.51 0.5 denn 67 22 | 42.2 0,2) Eureka Springs........... 71 —4 38.4 2,24 3.0 
75 27 | 51.6 392 Huachuca Res ........... 440 16.3 || Fayetteville.............. 69 —2 3882 1.87 1.6 
Madison Station. . 17° 43.8 «1.44 69 33° (47.61.90 City 72 12| 42.23) 1.467) T. 
Maplegrove .............. 73 21 «1.47 Keams Canyon. ......... 64 20, 01 cc 2. 12 
71 2% 6454.3 210 =T 74 28 50.4 1.07 2 38.4 2.96 6.5 
73 45.60 (2.59 88 83/565 0.83 70 4 40.3 2.24 7.0 
70 11/424 209 T. Mohawk Summit*!..... 85 51 | 63.2 0.75 73 13 43.6 0.5 
73 25 | 47.2 3.18 70 35 «648.8 3.03 is 72 6 41.0 2.30 3.3 
Scotteboro ............... 71 48.0 #224) 85 33° (56.9 (0.16 66 —4 37.8 1.98 3.2 
75 25 | 46.4 2.72 82 47° 57.5 0.90 Lake V 75 16 44.0 1.80 
68 5 41.2 1.40 14 | 35.2 1.18 72 14 42.2 2.65 0.5 
73 2548.6 1.91 San Carlos...... 80 30 52.2 0.79 3. 85 
Union Springs............ 71 24 «47.4 «3.78 76 28 50.0 1.09 72 17 43.3 2,30 0,2 
73 24° 46.9 2.60 69 21 42.6 0.60 69 11 43.4 3.68 0.3 
71 15 42.4 2.00 83 40 58.6 1.47 60 0 36.6 3.19 3.6 
A 67 40.6 0.68 QS: 74 11 41.8 2.06 2.0 
45 19 | 36.2) 1.87 )...... & 31. (56.40.92 2.13 2.5 
15 16/31.8 2.7 2151.2 1.14 70 11 41.4 2.00 


| 
} 
~ 
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TABLE Climatological record of cooperative observera— Continued. 
Temperature. Precipita- 
(Fahrenheit. ) tion. ( Fahrenheit. ) 
— 
Stations. Stations, 
a 2 3 
s = Ss s 7 
| 
‘ont’d. >; | Jns. | Ina. California—Cont'd, | | 
Ozark . 70 41.6 181 ZS || 85 42 62.9 
66 3° 445 3.10 2.5 | 37. (54.2 
| 7 17 «42.1 1.73 | 74 54.9 
Prescott ...... | 16 446 229 05 
73 44.5 #1 89 | Milton (mear) ............ | 66 39° (54.0 
2 386) 1.89 3.0 | Mokelumne Hill . 68 (52.0 
Russellville ..............| 68 388 3.48 1.0 Mono 70) 29 47.6 
Spielerville. .............. | 72 6 41.8) 245 20 | Montague.. 60 23 41.8 
| 7 13 43.0) 149 0.5 || Monterio ................ 70 49.20 
5 41.5 310 3.0 | Monumental 66) 24 42.6) 
Texarkana ............... 66' 18 43.7") 2.23 Mount St. Helena 
Winchester..........-....| 74 20 43.8 1.05 | NevadaCity.............. 86 80 46.6 
Witts Springs .......... . 34.04).......| 2.0 || 69 | 35 53.2 
Cal ia, | Newman ................ 70) 33 55.8 
| 56 19 37.2) 1.08 70| 40) 54.7) 
| 82 37 56.0 1.99 North Bloomfield......... 48.8 
7 45 60.6 | 0.90 | 68 44) 55.0 
77 29 53.6) 0.70 | | 52.2 
37 | | Oroville (near)........... 37) 539 
24 46.4) 0.14) Peachland. 75 | 36 53.0 
68 28 41.0/ 11.24) 39.0 || PineCrest.......... 79 56.8 
27.0 1.30 16.0 | Placerville 66 32. 49.3 
BOWMAN 11.99 65.0 | Point Lobos.............. 67 45 | 58.2 
Branscomb 76; 29 47.2) 16.25) VEINS cc 75 40) (56.4 
Brush Creek ............. | 66) 82 46.1/ 13.46) T. | 42/ 57.8 
Butte Valley &45) 18.5 Priest Valicy 
Calexico... 46 4) 1.35 M24 | 38.6 
Campbell | 69 35 53.8 2.47 76) 52.4 
Cedarville 5) 19 35.6) 1.77 6.0 || Reedley 72, (56.0 
Claremont ... 80 31 55.9) 2.19 69 37 | 54.3 
Cloverdale. | 36 7.21 85 33 | 56.1 
| 88] 51.4/ T. || 70| 36 | 53.7 
cs | 73) 4.2) 3.68 Sacramento. ............. 6 38 O40 
Crescent City | 67 | 34 49.3) 10.97 78 | 28 | 56.2 
13.0 | Sam Bernardino .......... | 88] 35 | 57.0 
Cu 57) 19 38.2, 7.40 20 || San Jacinto .............. 77| 36) 54.2 | 
De 75) 33) 67 1.0 || San Leandro............. 70; 38 | 53.8) 
Dobbins 78) 40 542 8.90) | San Miguel Island........|..... | .....)...... 
5.27 520 || Santa Barbara............ 82 42 «58.4 
cu 5.15 Santa Clara ( 75 (55.6 
al 38 56.9 Santa Maria.............. 78 56.8 
72| 39 561) 6.36 Santa Monica............. 81 4256.0 | 
54094 70 53.4 0.99 | Santa Rosa............... 73 33) (62.6 
Emigrant Gap............ 52) 28 11.35 (53.0 | 80 | 35 52.8 | 
Escondido. 7% 35 (457.0) 2.14 Sierra Madre ............. 79 42) 
Folsom...................| 70| 38 588 | | 59 24) 39.7) 
71 | 39 52.5) 12.69 72 54.4 
Georgetown ............. 75| 31 482/13.22| T. || Sterling . 
75 4.6) 3.25 Stockton 
| 82 25 48.6 11.76) 3.0 | Summerdale 
Grass Valley .............| 9. 22 Summit 37. 
64 21 41.6 7.17 10.5 | Susanville 37. 
Healdsburg .............. 73| 35 7.88 78| 40 54.2 
Hollister . . 73] 84 | 539) 3.20 M26 32.6 
Imperial . 38 462.4) 2.50 73 | 31) 51.2 
77 | 48.6 | 10.01 72; 31 | 53.5) 
1, 62 Upperiake ............... 76, 51.2 
Jamestown. .............. 529) 7.11 
| | 30 87.4] 295 || Westpoint.......... 
Laporte....... 64] 23 38.8 15.97 66.1 || West Saticoy 
Lick Observatory os sow 64) 26 43.6) 5.76 0.5 66 360 «458.4 
Lowe Observatory 3. 80 61 | — 6 | 29.6 
Magalia. ................. 74! 611! 12.58 Antelope Springs......... 47! 12.7 


Kain and melted 
snow. 


Precipita- 
tion. 


~ 
= 


S28 


a 00 


= 


wR 


229 


Total depth of 
snow. 


Ins. 


4.0 


Stations. 
A 
(olorade—Cont'd. | © 
74 4 37.2 
errr 68 2 37.6 
Buenavista. . SS 4 2.7 
Burlington............-.. | 0 33.2 
Canon ¢ | 69 5 | 39.7 
Castlerock........-.--.--- 68 5 31.3 
Cheesman ................ 62; 1 31.6 
| Cheyenne Wells.......... | 7) 2 34.9 
52 5 2.4 
Collbran ..... ones 55 32.0 
Colorado Springs ......... 65 1 31.7 
66 10 36.4 
47 4 21.7 
26.7 
Fort Collins.............. | 67| —5 230.6 
Fort Morgan ..... ....... 68|—4 323 
61 2 38.0 
Garnett .................. | 55) 1 27.0 
| 32.2 
Glenwood Springs........ | & 9 31.0 
Grand Valley ............ 65 18 37.2 
68 —5 324 
Gunnison .. 6.6 
Hahns Peak 42|—15 14.6 
Hamps...... —5 30.6 
—5 33.2 
80 2 40.2 
Lake City | 4, —8 20.0 
Lake Moraine al 48 | 0 2.9 
| Las Animas.............. 80 1 35.8 
51 | —13 | 21.1 
Leroy ..... 65 | —5 32.7 
2.3 
Mancos....... 57|—12 34.2 
55 | — 4) 27.4 
51 | 0 27.8 
499|—3 2.9 
63 17 36.8 
78 | 0 37.6 
53 | 4 
5 31.4 
5 30.0 
63 2 30.4 
Sheridan Lake ........... 77 0 35.1 
57 11 33.7 
| 46 —8 20.8 
70 8 37.2 
620 8 | 32.8 
Wagon 49 | —21 15.0 
Waterdale 62;—2 32.5 
Westcliffe 28.2 
Whitepine 42 9 16.6 
75 3 36.4 
Bridgeport i 2 30.0 
50|—3 25.1 
| 
| Hawleyville ........... -| & 2 | 27.5 
New London ............. | 6&2 2 30.5 
North Grosvenor Dale | &8 1 25.6 
53) —1 27.6 
Southington 53 —1 27.6 
| 657 3 28.8 
West Cornwall........... | 2.6 
Delaware 
65 9 35.7 
Millsboro................ 68 7 35.6 
ct a9 5 32.4 
60 9 S48 
District of Columbia, 
West 6 34.2 
Avon Park ......... 88! 491 62.7 


eens: 
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ees 
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3.01 
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Fesrvary, 1906 
‘Temperature. Precipita- 
(Fahrenheit. ) tion 


Total depth of 
snow 


en 


= 


| 
= 
se 
az 
3 
Ins. Tus. 
1. 28 21.0 
0.17 25 
0. 33 6.0 
T. 0,2 
0.36 0.6 
T. 
0. 90 10.0 
0.10 15 
0.04 0.5 : 
0.25) 1.5 
0.27 4.5 
O54 86.5 
0.07 0.7 
0.09 0.8 
0.15 1.3 
1.4100 (28.0 
0.21 3.0 
0.08 0.2 
005 0.5 
| 0.3415 
0.34 5.5 
0.16 2.0 
0. 05 0.5 
0.01 | 
0.9 7.0 
0.56 7.5 
0,2 
1} 0. 60 7.2 
i 1.63 26.0 
0.90 11.0 
| 0. 50 0.5 
| t 7. 
0.31 7.0 
1.2 
| 
0.9 
| 1 
0.42 
0.10 
0.10 
2 
0.12 
0. 22 
0. 76 
0. 06 
0.16 0 
0. 80 5 
0. 05 5 
0. 08 
0.55 
0.31 
0.37 0 . 
| 0.04 “ 
0.01 1 
0. 86 40 
0.62 3.9 
| 0.51 3.5 
3. 08 
1.97 9. 
2.47 | 
2.71 9. 
11. 
3. 28 3.0 
2.12 5.0 
1.90 6.0 
2.06 
2 68 7. 
3. 02 3.0 
2. 29 10.0 
2.55 129 
1,81 116 
‘ a0 
4.0 
3.7 
6.9 
2.41 
j 
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TABLE II.— Climatological record | of cooperative observers— Continued. 


| Temperature. ] Precipita- | ‘Temperature. | Precipita- | Preci 
perature.  Precipita- Temperature, jita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit.) tion. 
| | | | | | 
| | | 3 | | 
| 
Florida—Cout'd | © | © | Ins. | Ins. eorgia—C | © | | 
624) 241 Newnan 1.04 | Greenville. 67 30.8] 3.07) 15.5 
Caxambus,............... 41/665) 3.64 Point Peter. 70 18 2.02 2.5 Ha eo | 
Clermont 40/626) 0.85 Poulan. 75 | 49.1) 4.02) 57, £70) 1.0 
De Fut Putnam 75) 25) 47.8) | 66 |—7/| 81.2) 242) 10.5 
S| an Hoopeston ............... |} 62) —8 27.8) 1.52) 1.7 
Fort Meade .............. 61.8) 3.17 76 30| 528| 3.66 | | 
Fort Myers.............. 4463.9) 218 75| 38/544) 4.23 | | 
80| 3456.7) 1.73 Tallapoosa .............. tel wd 
7 38 «59.9 1.49 Waynesboro. . 72 24 47.2 0. 86 33 i 26.8 12 
31/551) 3.45 Westpoint ............... 71| 23/| 45.6) 1.41 | 2 
| | 4 festpoint | 45.6 1.41 | || Morrigom ....... 53 | — 2| 25.0| 2.24 2.5 
| | 6 20, 44.0 1.62 64 | —11 | 29.2) 2.60 8.2 
78 30 | 3.8) 4.65 20 || Oley 6 |—6|307| 283| 148 
Merritt Island............ 79 «42: | 61.8) 222 Cambridge. ............ | 50 | —18/269| 3.28)... 
81 48/682) 3.78 Chesterfield 46 | —18| 21.6) 046) | 
Middleburg .............. 79; 26/541) 377 48 18/362) 245) 25 
New Smyrna............. 3H | 61.6 | 4.02 Fernwood ...............- 0.88 8.6 | 66 | 216 
Orange Home............ 81 59.8 1.05 Grangeville .......-..... 88) 18/352 1.97) 129 it 
St. Andrews............. 82/528) 3.42 Idaho Falls .. 44 —1 27.9 1.05 8.0. Rushvill 
St. Augustine............ 78 56.0 3.20 51| 12|345| 292| 28 | | 202] 
St. Augustine ............ 78 | 34 | 56.0) 3.20 Kellogg | 12/945 292) 28 | 292] 1.7 
79) 30/568) 219 Lakeview 80 | 33.9) 1.0 | Shobonier............ 68 | —10 30.4) 240) 14.5 
Tallahassee. 74-31 523) 205 heed B | 197| 68 
Wausau ....... 3. 84 180) 5.5 | Tiskilwa 0/256) 03 
BL) 44 | 28.4) | 1.88] 5.7 
Adairsville. 6s 43.2") 0.90 0/204) 266) ijans| 
«50.9 414 | 10|36| 1:20| &0 || Winchester. 238| 
Americus 27 47.2) 3.32 50 | — 2| 28.2 /.......| 
64 20 | 42.8 g 19.3 1.36 10.0 28, 
Bias 1.38 1.9 43 | 19.3 1.36 10.0 Winnebago............... 23.0) 2.17] 5.0 
Diamond 7% | 12| 429/....... | Albion 66) —5 | 30.4) 244) 16.5 | oo | 12 
23 | 46. | Antioch -0| 240) 3.0 | Fort Wayne............. 0 
2/454) 1 60 2.0 Ashton | — | 24.5 2.72) 1.5 1.16) 10.8 
Fort ...... Bushnell 0 | 20.2) 200)...... Holland ....... 69) 887) 1.46) 14.0 
Lost Mountain. ......... 70 43.4 Cobden 76 —6 348 236| | 2 
Lumpkin.................. 74| 2/486! 261 Decatur 26 $3 | ani 
arshallville. 26 484) 2.45 2) 246)... | 62 | 27.7| 1.20) 5.0 
Milledgevilie.. .......... 73) 46.2 2.35 71/—8/ 361 1.99) 6&0 his| 


| 
13——o 
| 


94 
Temperature. Precipita- 
(Fahrenheit. ) tion. 
| | 
| ° 
| 
a 4 
a 3 
is | 
| 
Indiana—Cont' d. | Ins. | Ins. 
Plymouth .......... 57) — 9 | 24.0) 1.06 1.3 
Princeton 68) 227/| 180 
Rensselaer .............. 61|/—8|27.8| 1.22) 20 
Richmond. 6 | —15 26.6) O61) 5.9 
Rochester 62| 27.2) 0.74 2.2 
Rockville ............... 68'—6/ 28.4) O88, 40 
66 | —5/| 31.2) 123) 10.5 
Scottsburg. ............... | 67) —12/ 30.9) 1.68) 11.5 
Seymour. 69 | 8 30.9 0.98 ¥. 
South Bend .............. | 87|—6/)240/ 1.28 4.0 
| 112) 40 
erre Haute . ........... 64 —6/ 31.6) 222); 124 
1, 82 1.5 
69 —9 31.6 1.65 9.0 
30.4 2.04 10.0 
Washington ....... 67' 2383!) 105 
Territory 
cc 10 4.6 2.2% 
Calvin 
72 10/41.8 3.16 
384) 1204) 406 
Fort Gibson.............. 1.07} 2.5 
Hartshorne..............- 58; 12 37.4) 3.28 
Healdton®...... | 78 425)....... T. 
8/420 06.2 T. 
Muskogee | 71; 0.67 
Pauls Valley ............ | 77 | 7/41.6) O80) T. 
| 2/882) O62) 20 
Wagoner . 6) 2/394) O98) 30 
Webbers Falls ........... | 1.17; Le 
Towa. | 
—8 69) 100) 4.0 
62|—6/ 243) 1.99 20 
52) 19.8 1.4) 10.0 
— 5) 2.4) 211 14 
55 | —16/ 19.1, 1.61 11.0 
bu Sees 58 | —17 | 21.8 1.08 7.9 
Amana .-| 160; 3.6 
| -16/ 243) O28) 5.5 
gies | 68|—16/ 26.9) 0.99) 6.5 
stoves vax | 6) 2.8 053 5.0 
| 0.20) 0.5 
| 1.71!) 5&2 
Belleplaine............... |} St) —14/ 21.4) 1.88) 10.8 
Bonaparte .............. 60 3| 27.4) O85 
vanes | 21.4) 1.82) 10.5 
Carroll eve 1.79 17.0 
Cedar Rapids. | 5&6 11 21.5 0.60 2.2 
| 6 —6/ 26.2) 1.54 9.5 
College Springs........... | 1.32 9.0 
Columbus Junction ...... 57 | 27.0) 2.10 0.8 
6 —6 108 5.5 
| 62 6/24) 2@)...... 
60 | —7 | 26.0) 0.65 3.5 
48 —23 18.2) 0.71 5.8 
61 | —22 24.6) 1.25) 7.5 
60 | 26.6) 0.61 4.5 
54 | —17 20.8) 1.02) 55 
| --22 248) 1.17) 3.5 
20.4) 1.00) 8.0 
86) —18 19.5° 0.58) 4.5 
47 | —27/ 17.6) 099) 7.0 
57 | --19 067) 65 
Fort Madison ............ | 1.0 
babe 51 | —16 | 220) 1.17) 11.7 
Grand Meadow........... 46) 18.6) 1.17 7.0 
60; —15  %.2) 1.00) 6.1 
56) —12/ 22.8) O91) 3.5 
Grundy Center........... 49-13 21.4) 080) 5.0 
Guthrie Center........... 6 —23 25.3 1.34) 10.0 
Hampton................. 55 | —13 21.8) 1.04) 8&9 
Hanlontown ............ —18/19.1/ 056) 5.5 
60 | —15 | 25.4) 088) 5.8 
0s 65 | —17 21.4) 20 
58 | —23 23.9!) 097) 10.0 
Independence ........ —10 | 20.4) 047) 28 
.. | 61) —12 26.0) 1.32 4.4 
Inwood .................| 8 |—82| 21.4 0.21 | 3.3 
lowa City —10/ 220] 1.73) 
Iowa Falls ............... $8'—17! 198! 1.32! 8.5 
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TABLE II. — Climatological record of cooperative observers— Continued. 


Temperature. 
(Fahreuheit. ) 
Stations, 
= 
a 
Towa—Cout'd 
ence 6o —18 35.8 
61'—1 2.6 
cn s 61 —8 27.1 
57 —2 21.3 
61 —4 2.3 
Sioux . 64 —12 27.6 
| Maple Valley. 
| Marshalltown .......... 57 —15 21.0 | 
4 —13 
| Mount Pleasant.......... 57 -~% 26.4) 
Mount Vernon .......... 5 7 23.6) 
New Hampton.... ....... 44 —I4 18.7 
58 —14 23.6 
62 —10 26.8 
Oskaloosa 6 —7 25 
| Ottumwa. —3 6.6 
Pacitic Junction 64 28.3 
Pella... 59 —6 27.0 
53 —17 24.4 
Redoak ..... 66 —2 31.6 
49 —13 20.6 
Rock Rapids . 21.8) 
Rockwell City...... ... —15 226 
St. Charles 638 —12 27.5) 
62 —23 21.2) 
18.6 
GOD 
Sioux Center...... 59 —I8 21.6 
Stockport ............. —3 
Storm Lake ............ 55 —19 17.8 
tins ¢ ¢ 59 -15 24.8 
64 —8 27.6 
55 
49 —16 22.4 
rere 55 0 27.2 
Washington ............. —4 26.4 
538-24 3.6 
Waukee 58 —13 25.0 
Webster City.... ....... 5 —19 22.9 
Wilton Junction ........ 64 —2 B&.0 
5s 14 (26.0 
66 —12 
—16 22.6 
Hansas. 
74 —4 36.0 
Atchison ........... 69 0 33.7 
Baker 69 —2 31.3 
Burlington, ............. 73 1 37.4 
| Clay Center ............. 72 —2 23.2 
70 5 36.8) 
6s 1 36.0 
Cottonwood Falls ....... 74 0 37.0 
75 0 36.9 
| Dresden . 
E Idorado. 74 1 37.9 
Ellinwood 72 1 37.0 
| Elisworth . 72 1 36.4 
733 —1 «35.4 
| Englewood .............. 74 0 33.0 
74, —1 36.2 
ween 74 1 37.4 
81 —3 36.0 
75 0 37.5 
73 2 38.4 
7 0 84.6 
cian 73 | 87.2 
Garden City ...... 78 —2 8.2 
Garnett ..... 72 —4 37.8 
Gove?! ...... 75 —1 34.0 
75'—1 36.2) 


Precipita- 
tion. 

3 
i: 2. 

as 
a |: 

Ine. ins 
O58) 8.0 
277!) 1.5 
1.35 4.0 
1.63 17.3 
1.57 12.0 
2. 51 
1.16 10.5 
2.35 3.5 
1. 63 4.8 
1. 60 9.8 
1.00 9.0 
1.55 11.0 
1.42 3.5 
0. 66 44 
1,55 7.5 
1.39 9.2 
1.78 4.2 
291 
1.30 5.3 
2.78 0.2 
1.09 8.0 
1,07 4.7 
1.92 7.0 
11.8 
1. 84 5.8 
1. 69 9.7 
1.55 9.1 
0.7 2.8 
0.90 7.5 
1.35 4.1 
0.80 8.1 
O44 4.5 
1. 52 8.5 
1.58 10.0 
1, 32 6.4 
0. 35 3.5 
2. 35 13.0 
1, 87 13.8 
0.94 3.8 
1,07 10.5 
0.19 20 
0. 60 6.0 
1. 97 3.5 
0. 60 6.0 
2. 70 0.5 
1, 08 10.8 
1.29 11.6 
1.10 4.7 
0. 30 3.0 
2.72 
1.15 8.5 
1.20 6.5 
1.40 9.5 
1, 43 
1. 68 5.0 
1.01 1.7 
0.50 5.0 
1. 30 2.8 
0.95 7.5 
1.60 3.0 
0.75 5.5 
0.50 4.0 
0.58 | T. 
1. 30 2.5 
1,43 5.0 
0.50 09 
0.78 0.5 
0.56) T. 
0.15 0.9 
1,18 1.8 
0. 70 1.1 
0. 60 0.5 
0.50 20 
06 £O4 
0 25 0.2 
0. 22 0.3 
1. 52 4.0 
0.74 3.0 
0.360 
0. 64 0.8 
T. 
0. 30 » 
040 O85 
1.58; 1.2 
1.34 3.5 
1.34 
0. 43 0.2 
1.25 T. 
0. 32 0.2 
La) 


= 


Hutchinson . 


és 
MePReraem 
Manhattan b.............. 
Manhattanc.......... 


Fesrvuary, 1906 


| Medicine Lodge.... ..... 


Moran.. Sows 
Mounthope. . 
Neosho Rapids 


Pittsbur, 


Ulysses 

Valley Falls.............. 
Wakeéney.. 

Wakeeney (near). 

Wam 
Winfield 


Catlettsburg.............. 
Earlington .............. 

Falmouth . 


Hopkinsville ............. 


Loretto . 
Lynnville. 
Manchester .............. 
Maysville 
Mount Sterling . 
Owensboro .............. 
Paducah 


Scott 
Shelby Cit 


| Shelbyville......... ..... 


Taylorsville 

Williamsburg............ 

Williamstown ...... 
Louis 


Temperature. 
(Fahrenheit. ) 
s $ 
= 
68 | — 4) 32.8 
76 —3 35.6 
76 | —3/ 85.2 
70 | —1 33.1) 
77 | 33.9 
78 | 1 38. 2 
7 0 | 37.2 
71 3 37.4 
37.3 
7 — 3 | 33.6 
3) 36.4 
79 | — 35.1 | 
70| —7 | 33.8) 
71 —1 34.6 
70 2 | 37.2) 
72 0) 35.3 
69! 1» 35. 8° 
74 0 %.6 
71 1 34.8 
10"! 37, 4h 
73|—1/| 34.4 
69 0 36.6 


— 6) 


want 


33.0 


36.8 


Rain and melted 
snow, 


ves 


Total depth of 
snow 


24 | 


= 


os 


ec 


FRSC 


} 
i 
Stations. 
Aansas—Cont'd. In Ins. 
1. 2.5 
0. 1.0 
0. 
0. 1.0 
0. 
| 0. A 
0. 1.0 
0.35 | T 
107) 
0.10 
0.37 
0.28 
0.50 [. 
1. 60 
0. 20 
| 
| 0.34 
1. 67 | 
0.56 | 
} 75| — 4/340) 0.12 
| 1 | 37.2) 1.14 
70) 1/35.7) 1.46 
2.68 | 
2| 37.2) O51 ]...... 
67 —3 O56) O5 
71 —1 | 37.2) 030) T 
72|—2 35.4 0.85 1.0 
71|—1/| 34.2) 1.30 1.8 
79|—4/ 35.2) 0.40 
76 0 0.19) 6.2 
0.75) 0.9 
74 2 
Kentucky. 
Anchorage .......-....... 67 | —12 1.00 
Bardstown ..............- 69 | 2 1.50 
2 1.43 | 
70 2. 06 | 
1, 84 | 
1.61 
67 2.12 | 
Cadiz 72 1.515 
4 
2. 26 
69 36.4) 2.438 
68 32.8 1.82 
69 33.2) 1.67 | 
Frankfort ...... pan 67 33. 9 | 1. 38 | 
70 33.6) 229 
70 
68 | — 
68 | — 
73 | — 
70 
— 
73 | - 
66 
73 
65 | -- 
73 
eee 70 
70 
67 
73 
69 | 
Alexandria 
Baton 
Burneide.................' 


Fesrvary, 1906, 


| ‘Temperature. | Precipite- | Pree | cipita- 
Temperature. | ipita- Tem 
| perature.  Precipita- 
| (Fahrenheit. ) tion. | tien 
© | | z 
Stations. Stati | 
Louisiana—Cont'd. ins. | | | 
wa MS. Maryland—Cout a. | Ins. | Ins. | Michigan— |} @ 
80 49.3) 5. 55|— 4/286! 1. 
1 2 55 1 | 29.4/| 3.97| 2.0 || Port Austin.............. 50 21.1 1.42) T. 
Grand Coteau .......... 27 | 51.6) 3.99 Fitchburg 53 229] 10.6 || 49 | —23 | 13,2 
| Jennings 77) 3) 237 Hyannis 4.08 | 28 Saginaw 87 | —10 | 28.0 65 
| Lawrence 28 | 51.3 | 3. 86 Ludlow Center 46 220 201!) 120 | 36 | 20.8 
8 Middleboro .............. 8 0 29.8) 4.00!) 1.7 | Som rset .. 3. 
38 | 4.10 Pittafield 2.04] 18.0 || Thomaston ....... 50 | ao | | | 120 
0.50 | | Provincetown 52) 32.8 | 3.86) 1.0 | Traverse City | amo 
80 49.8) 4.16 — 6) 2.79| 20 || Wasepl 59 | — 5 25.2 | 130 | Lo 
te) Taunton 69 | — 8/284] 416)...... West Branch .............| 48 | —16| 10.8 
Boing i4| 19 | 47.8) 1.78 2) Weston. 57 | — 3 | 26.6 | 2.14) i | Whitefish Point..... | 47|—16/ 168) 1. 
Reserve 54 — 8 | 22.4) 189 | 14.5 || Woodlawn ....... | §1 | —27 14.7 215 ins 
30 2.61 Michi } — 
a0 | 51.4 2.61 | | Albert Lea 19/186) 9.0 
Axricu tural College. 87 | —10| 23.6| 1.12| 28 || Amboy...................| 55 | —15 | 19. 
55 | —i0 G0 || 36 | 26 | O22 |” 
52 27! 0 Aun Arbor. 4/248] O71| 04 || 51|—47| 
45-17) 17.9) 220) 22.8 | 05 | 108 || Bird —19|188| 
cel 3) — | -0 || Collegeville 50 | —21 | 14, i 
Ft. Fairfeid........... 46 | 12.7) 7. 4 —6/ 211 2.45 16.4 | Crook Le 
Gardiner 1.98) 11.8 | Berlin 21.3. 2.3 || Detroit. —45 
3 irmingham............- 58) —6/240) 1.14) 1.8 || Farmington .........-.... 45 | —16 | 0.20 
Madison #9 | —10| 21.8) 1.59) 14.0 Bloomingdale 1.50 1.0 || Fergus | a7 | 
ayfeld............. ..... 44) —18| 2.01 cece 47 15.4) 220! 27.0 || Glencoe.................- 2 | — 
| : 29.5 | 6| 23.0] 1.60| 20 || —33| 2 
Oquossoe. 48) 14.2) 264) 242 | 57|—6|24.9| 067| T. || Howland................. | —29 | 18.8 | 
47 | —14| 21.3/ 1.33| 11.0 | 49|/— 5/176) 3. 95 |... 
Cambridge ............... anal s9|—6|283| 1.00] 3.0 || Milan 56 | —27 | 
Cheltenham .............. 64 6|333|270| 65 | Gra | 0.55| 5.5 || Montevideo .............. 55 | — oul ne 
4} 2 61|—5|245| 0.50] 1.0 || | 6 0. 2 
Gleerpeing 6/904) 1.55 | 10.7 .... 224) 108) 1.0 | Mount itoa | oo) 
learspring .... ... ..... 1. so | 16:9} 15.0 || New London ............./ 58 | — 2. 0. 
| arbor Beach ...... 57) —11 | 23.2) 0.67) 2.7 || New Ulm 
| .6 | 51 |—22|18.5| 1.50| 6.0 || Park Rapids ............ —11| 22.8) 037| 38 
4.5 Harrisvilie 55 | —13 | 20.0) 2.38| 17.0 | Peterson 
muons 6/31.9| 239| 35 | — 6| 21.6) 1.78) 110 | Pelle 26 
Frederick .... 62 : ighland enews 14.0 25 || = 
Greenspring Humboldt 45° 11.2, 1.00! 10.0 || St. Charles............... | 45 | —23 | 8 0.60 
....-.. 61) — 100 | Ivan ......... 43 | 188 
58|—3|25.4| 0.73| 1.0 | Thief River Falls.........| 37 | —41 | 3.2 
63 | | 9.5 | Ludington. 7 —10 244) 240) 19.0 Wade 5 | 7, 127 
Port WY. S| cel —i7/ 15.2) 1.30) 40 Winnebago.............-. | —15 19.4 
orto 66 | || Mameslons............... 52) —24| 18.2| 1.20| 4.0 || Winoma.................. 50 | —27 | 15. 
Princess Anne ........... | Maple 48) —24 13.8 | 0.70) 7.0) | 221 18:8| 1:8 
Solomons enominee .............. 48 —8/| 19.4) 1.30| 13.0 | Zumbrota................ 45 6 
%5.3 3.83 ...... | Montague ................ 45 | —10 | 22.3 1.25 
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Fesrvary, 1906 
ABLE II.—Ctimatological 
= record of cooperative observers—Continued. 
(Fahrenheit. ) =” Temperature. | Precipita- 
(Fahrenheit. ) tion. Temperature. Precipita- 
(Fahrenheit. ) tion. 
| z | 
Stations. a z | 
pare | Lane Stations | i, 
Bay St. Lou we | | | a | 3 
Brookhaven.............. 81 | 1,53 | Lexington ............. 62 Al 27 145 ae 
abi 71 1,80 68 — 4) 33.2 3.99) 5.8 | Raymond. r. 
Columbia | 1.18 | T 68 —7 35.1 2. 64 25, 0. 21 5.0 
nt ~6 | 2.08 | || ii 2. 
Crystal Springs $8.7) 1.21) T. | Marblebill 3/314) 45 | St, Poor. aml 
Edwards “a4 1.85 Maryville ................ 65 | 27.8 245 3.7 Springbrook 3 58 —20 21.9 ae 
Fayette (near) . 47.0 | 1.65 Montgomery City....... 67 2.33 5.1. Utica. 0.06 0.7 
Greenville b Mountain Grove ‘| 348 1.90 40 Virginia City 48° 27.7 
Greenwood. 45.5 Mount Vernon .. 70 —9 24.9 $5 
$5.5) Neosho ......... rite — 9 8.9) 80 O20] 20 
Hazlehurst .............. ws 3.66 New Haven........... 68 0 342 1.58 40 Wibaux. 24) 20, 
olly Sprin ry ew Palestine. ........ | 23 olsey....... 
Nitta Yuma | 2. 49 ois 1.79 3.5 61 7 | 31.0 
Patmos........ Steffenville S| 1.70 4.0 Beatrice ‘| 67| —3/ 82.0 ce 
Pearlington 0.75 | || 64/—3 28.6 | 3 — 33.4 1.35 1.0 
Port Gibson | Sigel ass Warrensburg 73 228| 40 | Bluchill.................. 
19 | Warrenton ............ 66 | — 3 | 30.0 3.06 ...... |...... 
12 | 1.83 2. 83 4.0 | Broken Bow............ . 64 30.6 
79 2 | 48.5 1. 18 0.5 | | 34.3 | 2. 66 2.3 Burweil 0. 45 | 4.0 
| Anaconda.............. 60 4 0.90) 9.0 | Clearwater. 65 | —20'| 25.6 
University 14 | 43.8 Bear Creek 48 —10 24.8 0.45 45 | Columbus 63 | | 25.8 O16) 15 
Watervalley ............. | | 43. | 1.44 48 2 7 | 0. 40 73 | - 073 2.8 
Waynesboro ...... .... | 1.18 T. 48 1 | 62 | —13 
Yazoo Cit 77| 46. Cascade ... 4) 0.57 eis 70 | 1.66 | 10.5 
1.08) T. Chester... -3 33.0) 0.85 10.0 | Dubois — 2) 33.4) 2.68) 12.0 
| 69) — 2) 34.9) 2.25) 20 | Clear Creek .......... 30.0; 0.08 | Ellis.. 0.45 45 
| 174) 0.5 | Cooke 27.4) 1.56) 6.5 | Ewing 23 
Belle .... | 0 | 3.95 4.0 title 5.20 52.0 Fairbury 7.0 
Bethany... .............. | 2.93 3.0 | Crow Agency.............. | 1.32 17.8 | Fairmont 29.9 1. 06 
: | 1.87 4.0 | Culbertson 28.1) 070 5.0 | Fort Robinson 28.0 | 0.75) 4.0 
| 1.11) 0.8 | 2.4) 0.41 6.9 | Fremont 32.2 0.53 |...... 
2.85 | 23.3 0.20 20 | Fullerton 27.0 069 6.5 
Caruthersville ........... 202/ 4.0 | Ekalaka... (31.2) 025 25 Genoa (near) 31.8) 058) 1.0 
Conception .............. 1.71 | sons 26.2 ring 25) G2 
Darksville. ..... 0.95) 3.0 | Fallen 29.6 124 “180 | Gordon... 1. 12 |....-. 
722) — 31 | 5.44 4.3 Fort Benton | 0.13 1.0 | Gos 0. 30 3.0 
69 | 61354) 4.0 Fort Harrison | 0.43 1.8 | Gothenburg .............. 80.6 | 4.5 
2.18 4.0 | Fort Logan | | Grand Island ............ | 29:8 | 0.60) 6.0 
69 | — 31983 93) 65 120 12.0 Grant 080, «40 
it 3} 96.5 295) 10 | (27.6 0.52 (0.7 | Haigler..... 0.89) 35 
7|—3 3.07! 9.0 Hamilton ............ ... Hartington 8 | 29.2 0.17 )...... 
4 4.8 | Highwood.......... 33.7 | 0.66 95 Harve 8| 24.6) 1.60| 16.0 
4.6 235) 83 | Jordan............ ola las (1.20 «7.5 Hayes 9.0) 1.51) 140 
Goodland . 3.0 | Lakeview —20 24.5) 0.25 3.0 | Hay Springs......... ao 
BOS] | Lewistown 30.0% 0.90) 20 | | 67) —4/ 81.8) 0.66) 1.5 
Harrisonville ........... as Livingston 060| 10.5 Hickman. ............ 0.38); 35 
220) 5.0 | Malte... | 24.6) 0.45) 1.0 | 4) me) 23 
72 7/846 | 2,52) 6.2 | Millets Ranch.... .. 0 | 260 | 260 | Kearney | .0| 052/ 50 
66 1 | 37.0 | 2°90 | 40 | iol anal 70 12 | 27.2 0.35 
10'— 2136.8! 1.29 1.0 0 | 30.4 0.51 5.1 (26.5 (0.96 )...... 
0'29.8' 0.49 3.4 0.55 |... 
(29.0 0.46 8.0 
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7 
Temperature. Precipita- | Temperature.  Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit. ) | tion, (Fahrenheit. ) tion. 
| | | 
Stations. 2 Stations. Lai Stations. 
wees | | | a | Zo | 
| | | | | | 
Nebraska—Cont'd. Ins. | Ins. New Hampshire—Cont’d. | o | o | Ins. | Ins. New Mexico—Cont'd. | ° | Ins. | Ins. 
59, —12/ 29.2 050 4.0 48 | —18 | 17.1 1.86 19.0 | 0.65 7.0 
nade 0.70 6.0 Nashua ...... 54, — 4126.3) 2.51 11.0 | 0.49 | T. 

0. 53 1.5 52| — 6 24.4 1.62; 7.0 6 41.2) 0.54 1.5 
66 13) 26.0 1.10 11.0 North Woodstock 2.10 8 39.0) 0.56 6.0 
66 30.4 1,02 5.2 | Asbury Park............. | 31.7) 1.77 |] 57 6 30.6) 0.18 3.0 

0.54| 2.0 | Bergen Point ............ 2/306 210| 3.5 | San 60 20 | 39.4| 0.75 | 
67 15 1.01 10.0 61 4/325) 248) || 66 18 40.6) 1.41 5.0 
North Loup............-. 67 —10 2 0.40 4.0 | Bridgeton...............- 7/343 4.0 || Springer...... 0.35| 3.5 
61 —12 26.8 1.91 19.0 Cape May C. H........... 55 | 8| 8.39) 43 || 60 «17 | $5.7! 075) 9.5 
1,12 1.5 Charlotteburg............ 54) — 5) 2.17 8.0 || Tres Piedras ............ 73 8 | 28.8 | 0,10 0.5 
51|—2/ 26.0) 80 || Vermejo.................. 62 | — 1/ 30.6; T. T 
Pawnee City ............. 69 1/323) 20 || Emglewood............... 56 2| 29.2) 276) 5.5 vy 0.43 | 5.0 
Plymouth.... ........... 67 6| 396.6) @80)...... Friesburg................ 6/328) 258) | New York 
69 | —10 | 28.4; 2.0 || Imlaystown 1.94) 3.0 Adams 1.35) 11.5 
64 | —10 | 90.0, 0.82; 6.2 || Indian Mills..............| 62 5 33.3 | 2.20 | 68 —10| 26.1 | 0.61 3.2 

4 St. Libory 1.18 | 10.0 | Lambertville ............, 58 3 | 31.4) 2,62 5.0 sane 62 —14 22.8) 0.58 4.5 
St. Paul .. 6 —9 30.4 0.53) 2.5 Layton 56] 24.4] 8.08) 9.0 || Appletom ................ 69 | — 4| 25.5) 0.91 )...... 
66 —13 25.5 0.64) 6.5 | Moorestown.............. 61 4/322) 206) 5.2 | 62) —22 | 20.6; 0.67 6.7 
64 —8 236 1.00, 3.5 | New Brunswick .......... 60; 8/322] 2.12| 40 || Atlanta.................. 64 —10 24.6) 0.25) “0.1 
66 | —14 | 25.6 1.86] 12.0 || Oceanic.................. 63 | 5 | 33.2] 1.96) 60 || 64 —12 24.7 0.65 7.0 
GOD) 55 | 4/ 32.0) 3.49) 8.2 | 67 —6| 25.0) 0.48 1.5 

4.0 Phillipsburg ............- 55 | 3.03) 7.6 Baldwinsville ............ 64 —18 | 24.7) 1.47 6.0 
1.08; 6.0 | Plainfield 29.6) 2.37) 5.6 || Ballston Lake..... | 47 | 22/182] 2.94] 25.0 
031 1.0 || 2.06) 36 | Bedford | 203 5.2 
0.55 5.0 53 — 7/ 27.0) 1.90] 10.0 || | 21.2] 3.22 2.1 

Teoumeoh. ............... 3.0 Somerville ......... 3 | 30.8) 40 || Bolivar............... 64 |) —14 | 23.4) 0.61 2.0 

Tekamah ............... 64 —11 | 26.1 1.60 8.5 South Orange ............ 52 1/294 216) 7.5 | Bouckville .............. 55 —23 | 21.6) 1.74 9.5 

H 29.6 1.16 | 9.0 || Sussex 55 — 4/ 26.9/| 2.75) 100 | Brockport................, 66|—3|25.6/ 0.93 | 9.5 
University Farm......... 67> —6/| 31.2 0.54) ..... 61 | 3; 32.1) 228] T. | Cape Vincent............. 58 | —15 | 20.6 | 0.92 4.5 
0. 60 60; 6/234) 2.26 0.3 | Carmel.......... 50' — 5 | 24.4) 274 8.0 
61 | —17| 24.2, 14.0 |) Tuckerton........ .......| 54] 2/318] 3.68 1.5 | Carvers Falls...... 47 | —26 16.1; 2.97 | 280 
Weeping Water 1.66] || Weodbine....... se] 5 | saa] 3.98) 20 47] | 18.7] 1.85] 105 
Westpoint................ 60 —12/ 27.8 0.84 8.4 New Mexico 51 21.0) 1.62! 18.3 
0. 07 0.8 | Alamagordo............. 72) 24 Cold Spring Harbor......| 58 29.6 | 2.43 6.0 

73) 12/ 40.7 | 0.11) 1.0 | Cooperstown 18.4 | 2.55) 16.5 
0.20 2.5 || Albuquerque............. 22 | 43.0) T. T. || Cortland ...... 61 24.6 | 1,06 7.2 
Winnebago.............. 75| 19| 43.8¢| 1.00]...... || Cutchogue 55 31.1 | 30 
65) 302°) 0.85 | 6.5 | Bellranch 76 «89.6 O51) 05 || De Ruyter 58 20:1) 1.75) 114 

Nevada 62 17 | 38.6] 0.22) T. 2.76 | 25.5 
60 17 | 34.4 0.48 )...... 72 26 49.0) 1.14 23.4) 1.05 8.0 
Beowawe*! ............ 60 20 | 37.9 0.92 8.0 0.68 3.0 17.6 0.99 | 14.5 
| 32.4) 055) 5.5 || | 29.6) 1.10| 11.0 || Fayetteville ........ 23.1 | 1.02 6.0 
#2 21. 40.6 1. 66 69 5 | 35.0) 0.25 3.0 | Fort Plain 20.8 | 2.10) 20.5 
21) 41.3 0.59 73 | 20 | 46.5) 1.58 /...... | Franklinville ..... 66 | -—-17 | 21.2) 1.05 7.5 

Elko *!. 48 80 | i..... 73 22 | 45.2| 0.63) T. i| Glens Falls............... 48 —20 18.0) 3.26 | 23.0 

69 68 8 35.6 | 0.27| 3.0 || Gloversville..............| 48 | —25| 182] 3.01) 30.5 
8 35.6 0.75 3.0 Eagle Rock Ranch........ 65 7 | 34.4) 0.32 4.0 | Greenfield. ............... 48  —20 19.3| 2.76) 27.0 
50 19 34.3 | Elizabethtown............ 49 4 27.4 0.22) T. Greenwich ...............| 44) —16/| 18.8; 2.60) 19.0 
69 15 40.6) 0.74 7.5 Griffin Corners........... 63 | —22 | 21.3] 1.97] 20.0 
62 20 | 38.6 1 sands 63 8 | 37.2 0. 33 4.0 19.0) 138 11.8 

Lewers Ranch............ 60! 24| 40:9 3.90| 140 || | Haskinwille 0.61) 4.7 

- Lovelocks........... 60 38.8 0.20 1.0 || Fort Bayard.............. 66 19 41.6) 1.68 4.2 || GHemlook 60 — 8 | 23.3) 0.52 3.5 
ses 77 20 | 44.1 0.87 |...... Fort Stanton ............. 4 16 38.1 0. 35 3.5 75 | —12 | 25.2; 0.90 3.5 
BE GND occasiecipecesvns 4s 18 | 32.0 0.30 1.0 || Fort Union............... 63 5 | 33.0 0. 58 7.0 || Indian Lake...... 62 | —30 | 18.0) 1.32) 16.0 
56 14} 1.36 }|...... Fort Wingate ............ 62 62 | —11 | 23.4] 1.21 3.7 
60 8 | 34.4 1.35 9.0 | Gallinas Spring .......... 66 10 | 37.6 | 0.81 5.0 || Jamestown .............. 66 —14 | 24.8) 0.77 7.0 
58 37.6 3.11 76 19 | 42.8 | 0.25 0.8 | Jeffersonville............. 57 23 | 21.4/| 3.13] 18.0 
60 6| 33.7) 1.19 | 0.74 6.7 | Keene Valley ...... -| 62 —28 | 19.7) 1.06; 10.2 
8 | 33.1 0.45 5.0 28 | 44.6) 1.28] T. Lake George. ............. 52 14) 19.2] 312] 29.1 
10/285 1.20) 12.0 | 65 20 | 39.6) 0.37; 1.0 || —8 21.6 1.87 6.0 
71 16 | 40.2 | 0.48 | 2.5  Littlefalls, City Res....... 50 | —21 | 19.4] 1.72] 16.0 
Wabuska ..... 67 | 39.7) 0.12 Lake 2.68) 65 — 4 | 25.0) 0.84)...... 
Wadsworth .............. 6s 86 | 36.8 |..... Las Vegas..... 66 10 36.2; 1.02; 8&5 57 —26 | 18.6) 1.08 7.0 
Wells *!. ie oR 7h 12 | 060!...... Lyndonville. 0.50) 5.0 

New Hampshire. | 0.66 8.0 | Middletown......... $2 26.4 | 2.238) 10.5 
45 —12/| 22.4 3% 52) 20.0 Los Lunas................ 68 21 | 42.8/| 0.40 |...... || Mohonk Lake............ 48 —9/ 24.2) 2.81) 12.0 
Bartlett ...... 2.82 | 24.5 60) 13 | 36.0 3.0 || Moira...... 57 | —26/ 18.8] 1.48/ 10.0 
48 | —30/ 15.4 1.83) 18.0 || Magdalena............... 66 15| 38.4) 211 15.0 | Mount Hope,............. 52 2.1] 7.5 
Bethlehem ............... Si | —19 | 17.7) 252 | 26.0 || 1.56 | 11.0 || Newark 1.39 | 8.5 
0. 62 3.8 || New Lisbon..............| 57) —24]188)| 1.98| 120 
—7/ 25.1; 1.96/| 11.0 || Mesilla Park............. 75 20 46.6) 0.68 )...... | North Hammond.........) 61 19.5) 0.70 1.0 
Franklin Falls............ 53 | —12| 226 2.19| 18.0 || Mineral Hill.............. 0.66 | 11.0 | Ogdensburg.............. 54 —20 | 20.3) 0.58 | 5.7 
53 | —18/| 19.2 2.03; 13.0 || Monument.............. 18) 45.0) 0.40 SO 67 | —20 | 24.0) 2.52 26.0 
50 | —18| 18.8 2.238) 21.6 | Mountainair............. 624, 18 | 37.4) 7.2 || Oriskany Falls .......... 60 | —24 | 22.1) 1.38) 85 
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TABLE Climatological record of cooperative observers— Continued. 
Temperature. Precipita- | Tem | j 
perature.  Precipita- Temperature. 
| tion. (Fabrenheit. ) tion. (Fahrenbeit.) 
| i |: |* | 
Stations. a = 
rar | | Stations. | Stations. 
3 $3 eo 2 35 
| @ a & 
| 
ES) | 39.6) 5.08) 0.4 | Hudson.................. 64) —11 24.2) 1.40) 120 
Perry City................| 60 | | 21. son —3 1.83 10.0 
ort | 2 28 as | Ro ey... 10.0 0.06) 06 | Lancaster 66}—10 28.8 0.98 5.5 
Ridgeway | 198 | 5.0 0.00 Manara ......... 68) —12 27.2) 0.79 6.0 
00)! 45 (15.8) 0.07| 0.7 | Mansfield ................ 
Romulus. 60 | Deabof 38 120) O12) 1.2 || Marietta ................. 68 0 32.5 7.0 
renee ... | | jaa) 1.67) 124 50 17.2; 40 || 65 | —23 24.4 1.47. 13.0 
1 | 40 11.4) 005) 0.5 | Milfordton —9/2%.8 69 
Shortaville 66 abel ae geley 47 | 24) 7. | 1 65, —14 25.2) 1.35) 6.7 
— | 5.6) 0.25 25 | Montpelier............... —10 24.6 0.95 2.0 
ail ae 0.24 2) 63 | — 7 | 26.0) 0.59 20 
South Kortrighi...... | | 43 | —80 15.0) 0.17 1.7 || New Alexandria .......... 28.2 1.95 )...... 
Spier Falls ............... 49-18 | 19.3) 400° 320 Fullerton | 63 | —10 | 26.8) O68) 5.9 
| —34 | . -9 | New Richmond ........... 67 —6 30. 5.4 
Taber | | 10.5 | Glenullin....... ...... 43 | -22 | 0,26 | | New Waterford «......... 
| Hillsboro | $8) O28) 28 || Oberlin... | @6| 274 196 163 
| ta 0.10 1.0 | Ohio State University... 64 —9 45 4 
Wedgwood 09) 43 LaFolle 12.5) 017) 1.7 | Orangeville ........°..... —16 28 1.0 
Wedgwood ....... ....... | LaFollette.. 8014.9) 0.10) 1.0 | Ottawa... O80 48 
West Berne. | 31-6) 3.48) 21.0 | Langdon 99 | 6.8/....... | Pataskala ......... ...... 6 |—7/27.5| 46 
ty ~ -33/ 94) T. T. Pomeroy . 68 1/30.8 1.88) 10.0 
Brewers. . 7/302) OT 43 | —28 | 12.2 | Be Rockyridge .............. 66 6 68 0.49 20 
Chapelhill. . ga] | New Engiaad % | 96) 010) 1.0 | Summerfield. ............ 60) —10) 1.35) 5.4 
Kagietown 1 838 | 080; 8.0 || Thurman....... ......... 33.7 2.00 9.0 
Fayetteville. ............. 15|446| | Park River | College)) 62 —2/ O76 
Pork River ............-. 0. 02 | 0.2 | Upper Sandusky 7.0 173) 110 
| Wise 40 | 64) 0.10 1.0 Viekery ....... 66 | 25.7 0.62 4.4 
3.84) | Rug —27 | 62) 002) 02 | 63 O71) 27 
Sentinel Butt | 020] 20 || Waverly ................. 30.6 1.59) 62 
Horse Cove...............| 1/306] T te | 8&7 | —28 19.1 0. 25 | 2.5 | Waynesville ............. 65 | —6/ 27.2 0.95 iu 
Rinctes....... 69 | wil —29 | 18.7) 010) 1.0 | Wileon.................. | 65) —14 29.8 1.59 7.0 
oe 6.34 | | Bangorville.............. | 68) — 6/266) 1.62) 9.1 
1/42) v. Bellefontaine............. | 0.86) 5.2 O78 
Mario. 9) 114 T. Benton Ridge ............ | 62) —11 26.6) O97) 7.5 
0.55) 1.0 | Bladensburg ............. | 66) —18 | 25.7) O78) 40 | 
Monroe 70) Ww 42.0 | | Green. 64) —li 2.0 0.90 3.9 43.2 1.16 
| Canal Dover... 64| —14/ 25.0| 1.96| 60 || Guthrie.................. | 7/426) 044) 1 
T. | 25.8 085| 7.0 || Harrington ......... 72 240.2 0.75 
77) 18/448) Candington 63 | —20| 25.4| 0.81| 5.5 || Helena................. | 1/414) O18 
Pinehurat 73 14 45.6) 2.58 | T. | Circleville a =. | aH = | 
| 2%.8 O78| 5.0 || Newkirk................ 72) 4/380) 0.32) 
Snowhill.................| 74] 18|426| 65 —18 240 0.73) 6.3 | Sac and Fox Ageney 9 422 0.65 
| - 65) —10/ 27.6 1.23| 4.7 || Shawnee ................. 74 7 42.4 0.74 
S| 65 27.4 0.95 6.9 | Stillwater. 5 | 38.0 0.27) T. 
Tarboro 90) | ................ 64 | —15| 243/ G2 || Temple 81 9 46.6 062 
siael 64 | - 6/ 27.2) 0.64) 4.5 || Watonga................. 78 37.8 0.35 
Washington. 63|—15| 25.6 1.18) 4.2 | Waukomis 74 7 41.3 0.20 
Waynesville 67 | 5 | 37.9! 1.58 Hi OUBE, 65 | —15 | 25.0) 1.40| 8.5 || Weatherford 0. 40 


| 
| 
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TABLE II.— Climatological record of cooperative observera—Continued. 


Temperature. Precipita- Temperature. Precipita- 
Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit.) tion, 
| | ~ | | 
|: | lg | | |s 
3 3 : 3 Gi | 
Oregon. © | © © | | ia— Cont’ | 
69 31 47.0 | 15.14 Forks of Neshaminy ..... Atle Mountain.......... 71) 20 / 45.8) 1.80) 1.2 
Blalock ..... 69, 2% 41.2| 1.36) T. | Girardville | | | 
9.06 | 1.5 | 17.0 Saluda . 73| 20/460) 1.38) 1.4 
236) 1.98) 7. || Santue .0| 1.738 | 
| 0 61 5 | 29.7 3.5 || Statesburg ............. .| 2 | 47.8) 241) 
| lanl Winnsboro .. .......... 70} 24/ 47.0) 1.48}..... 
67 47.8 | 12.29 | | Lockhaven ............... — 8/296) 1.41 ll York Blane] 
| | | Lockhaven | | 65 Yorkville................ 75| 19|45.6| 1.71 
26 40.4 | 13.51 | 70 —6 29.6! 1.87) 7.2 || Aberd 
Government Camp........, 53 | 184 32.7%, 4.26) 34.0 | 68 068 | 
Grose Valley... ........| 58 20 0.85) T. 4 0 || Ashcroft ............. 26.6 | 0.20 2.0 
ea > 8.0 | Bowdle............... 15.5 | 0.15 1.5 
63 23 38.4! 1.61 | Brookings .. 19.4 | 06,02 0.2 
153 | Philedelphis 8.5 || Castlewood................ 55 | 18.4) 0.08 3.8 
Jacksonville... ........... 6 447) 3.49) Pocono Lake ............ | | Si 
62 18 39.1 1.09 | T. Point Pleasant. ......... 2. 46 
sae || | Cherry Creek ....... ... 67 | —15 | 24.8 
| 15) 2.69) 84 Clear Lake......... ..... 54) —22 14.4) 0.02) 0.2 
isisae|l an | oye 3.0 | Desmet..... 58 | —26 | 19.5 | 0.30 3.0 
| 5.5 | 58 | —26 19.0 | 0.10 1.5 
McMinnville ............. 62 44.6 6.30) Selinsgrove .............. 202 | ant xe 
| 31 | 47.7 | 1008 § | 27.8 | |] 16.8 | 0.19 3.0 
Marshfield ............. 47.7 | | 26.9 | || Flandreaw ............... 19.2) O14) 10 
y | .07 | 24.0 || Grand River School......) 52 0, 20 2.0 
| 1.50 Swarthmore...........-.. | 87 6/322) 2 City 24.0 | 0.10 a8 
Paisley | Towanda. | 13 | 43) 1.19| 8&9 || Howell.................. 16.9| 0.17) 1.7 
Prineville...... ......... 60 16 36.2) 0.36 )...... | | co 
| -8| 3.45] 180 || Marion................... 21.04) 0,27 5.0 
Kingston | — 2) 26) 21.9| 0.33| 6.0 
Pawtucket | 33.6) 4.15 3.0 || Mound City .. 13.4| 0.10) 1.0 
The Dalles ...........--. | S| Bias] te lence ..... 3/90.6| 2.5 || 17.9| 0.20) 20 
Val 50; 2/312] 020| 1.5 | Allendale................. 73| 236 | 
Warm Spring ............ 6489.8) 07 20 | 258 1 0.38 
ane Spring ............ 64 89.8) 0.7 | 7 | | || Sioux Falls 4 4.5 
ae | 47. 14 26.0 | 0.24 24 
Altoona Gh) 26) 0.75 || Bowman. 3.44 Watertown... ........... 16.1; 0.30) 15 
2. 53 0.5 || Wentworth............... 20.2! O11 1.1 
Beaver Dam............. 2.34) 1.0 || Whitehorse 18.6) 0.20) 20 
California ..............., 710 1.07) 28 | Clemoon Colicge | $6 | 1.08] 05 | 
Cassandra............... 25.0) 1.70| 8.5 | Comway.................- 76 47.2) 5.60 | 
| — 9 25.0) 1.70) 85 | Conway 7%) 47.2) 5 41.0, 0.65) 
Coatesville eal cel Brownsville 38.2) 0.60) T. 
6. 23 Byrdstown .............. 40.8 | 1.99 2.1 
1, 20 Carthage. ... 39.8] 1,27 6.5 
13 1.01 37.4| 1.20) 41.0 
7. 26 Charleston . GE 
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TABLE I. — Climatological record of cooperative observers—Continued. 

| Tempe rature. Precipita- Tempe rature. Precipita- | Temperature. Precipita- 
| (Fahrenheit. | (Fabrenbeit.) | tion. | | (Fabrenbeit.) tion, 

| | | | 
| | | | 
| = aa | = aan 
3 3 3 3 ia iz 
° | | Ie. Tezas—Conv'd, ins. Ins. Utah—Cont'd. > | Ins. 
Clarksville 37.5 1.17; 27 || Grapevine ............... 82 16 48.2 2.83) 0.2 | Meadowville............. 4) —4/22.3 1.10 8.9 
Clinton 2.30 | Greenville............... 74, «16 «46.5 2.40 cece 1.05 
Covin | 39.3 1.42 1.0 || Hale Center........... 68 11 39.2 O15 67 2041.0 6.21) T 
1.46 Hallettsville 78| 28/542 1.58 Morgan .......... 88) 4/286) 1.65) 7.0 
tur 40.0 1,88) | Haskell ........ 8610 «645.2 0879) 0.8 Mount Nebo 60 2 33.0, 0.59 1.0 
Dickson .... 37.8 1.30 77 23 49.4 4.22 ...... | Mount Pleasant 31.2) 1.50 9.0 
Dyersbu | 86.8 1, 62 1.5 81 13 4.5 0.33 18 353.5) 5.0 
izabethton 39.4 O48 T. gated T. 10 31.3 2.41 5.8 
Florence 33.6 1.01 T. 79 29 53.5 1.27 60 9 34.2, 0.9% 6.9 
Greeneville 69) 39.4 1.46) T. 71 19 48.2 2.59 56 31.8 | 1.52 9.5 
| 69 6/381) 1.18 0.1 75 19 49.5 2.63 58 | 24| 0.90 7.0 
72 10 41.4 1.07 86 27 53.9 81.85 0. 30 5.5 
Johnson ville 72 8 33.9 0.95 1.0 | Knickerbocker..... .... 80 18 49.0 0.57 
onesboro ........... 73 30.4) 0.62 )...... 1.94 Rockville. . 24/520) 
occ | 67 4 B84 1,83 1.0 | 3. 83 63 17 | 35.5 1, 08 2.0 
Lewisburg 13 39.4 118; T. | so 22 50.8 0.06 Soldier Summit ......... 42 24.0 1.65 13.0 
L 12 | 37.2 | 72 23 «46.0 2.23 T. Thistle ...... 60) 10) 33,2 1. 50 14.0 
McMinnville. 14 39.7) 0.4 51.5¢ 2.52 59 17 | 37.2) 0.70 7.0 
Maryville ................ | WW) 12/410) 126; T 79; 2.67} ..... Trout Creek.............. 6 | 17) 33.8) O48) 45 
| 9/388 1.0 76) 20 47.6 2.45 1.0 Utah Lake OF) ai £8 
| 68 11 | 30.2) 0.87) T. Mount Blanco... 7 7 40.4 0.90 1.0 i | 
| | 10/403) 1.05) T. Mount Pleasant .......... 78 19, 4.0 230)..... 48 | —10 | 2.02) 18.0 
Rogersville............... 89.7) (0.95 | Nacogdoches ............. 75, 20 48.2 1.73 —164 22.04) 1.36 16.7 
68 2/ 35.6 2.10) 0.5 | New Braunfels........... 74 50.2 1.31 |...... 499) —20 17.0 | 2.67) 27.0 
Savannah ................ 69 39.6 61.50 73 20° 45.4 2.69 49 | —13 | 21.4) 2.31 | 30.2 
Sevierville 71! 40.6) 1.01 | Post Lavaca............. 81 Enosburg Falls.......... 56) —36 16.4 211 13.5 
06 64; 14/338 T. 9/40 0.96 )...... Jacks onville............. | —18 18.6) 2.77| 19.0 
Silver Lake............... 4/35.4 1.20 24 || .... .......... 84; 1.50/...... Manchester .............. 52) —12 20.0) 2.17 6.5 
Sparta. 70 15 | 39.7 T. 1. 80 48 | —22 17.8) 2.7% 240 
Springdale . . 76 637.5 160 T. 80 27 53.6 1.61 St. Johnsbury 49 | —22/ 17.8) 251) 23.0 
Tellico Plains ............| 71) 40.4 1.04 Sabinal 1.24 54) —20 18.2 2.20) 22.0 
65 11 37.6 200 | San Marcos 1.81 Virginia. 
Tullahoma | 68 15 39.2 «1.77 +O<.2 | Santa Gertrude 73 | 5 | 37.9) 1.61 8.8 
0.85 T. | Sherman .......... 74 15 46.7 3.21) T. Barboursville .......... 68 9 38.6 | 1.23 8.5 
Waynesboro.... ... ....-, 69) 11/388 1.35) T. | Somora..................- 78 @6)...... Bigstone Gap............. 69 8 37.9) 1.55 1.0 
Wiltersville ............. | 68) 10/394 0.76) 1.6 | Sugarland ............... 7 | 2.52)...... || Blackeburg.............. 68 533.5) 0.82 3.5 
| 68 14} 41.6; 1.88 Sulphur Springs.......... 78 18 47.0 3.42 0.4 
78 16/482, 296)...... Burkes Garden.......... 63 31.8; 102) 2.0 
| 82 13; 4.2) 0.90)...... 73 7 37.6 020 71 13° 39.1 3. 22 1.0 
2.77 | 22 55.6 0.71 /...... || Charlottesville........... 69, 87.8] 1.04 6.0 
73 | 521 1.29 0.5 Valley Junction. . 3. 56 68 10 38.2) 1.26 8.0 
90 80 20 2.15 1.1 Dale Enterprise .......... 66 34.2 1.01 6.0 
Big Spring... 49.0 0.81 |...... | Weatherford ............. 77 13 65.8 1. 46 1.5 71 | 3.62 5.5 
20; 4.9, 0.90)...... Willspoint...... 75 18 48 3.29) T. 66 10 35.4 0.85 7.0 
2. 14 | Utah. | Fredericksburg ......... 68) 8 36.6) 1.50 8.0 
46.6 2.02) 1. 16 Grahams Forge 65| 4/35.1) T. ‘ 
2551.5 295) 35.4 1.09 Hot Springs 61) 0 O32 
17/ 48.8 0.70) Castle Rock 1.13 15.0 Lexington 68 4 35.2) 1.09 6.2 
Channing 6/398 0.56)...... $7. 1, 28 8.2 Lincoln .... 64; 31.8) 1.57 8.0 
7) 6/427) 080) | Clear Creek ¢ 69 | 3 36.8) 0.56 1.7 
| 72) 17/444, 531 | | Corinne................... 52| 297 7.0 || Mendota. 1.03 0.5 
7) 5) 37.4 0.02 )...... 59 30.1 0.10 1.0 | Newport News.......... 66> 14 39.9) 5.08 3.5 
Claytonville.............. 7 14/'50.2 0.90 68 16 34.8 O41 2.0 || Nokesville(near)......... 7 | 35.2 1.16 6.0 
BW Emery . 18 35.0 0.20 72 | 5 | 36.7) 1.60 4.0 
Experiment Farm ...... 76 40.60 cone 64 8 | 35.4) 1.52 5.5 
Colorado ........... 81) O73) T Farmington ............. 55 0.38 4.0 
Columbus ........... 1. 30 | Fort Duchesne ........... 18.7 0.30 1.00 12.0 
Crockett 25 51.8 2.40 64 14 35.4 T. 0. 80 8.0 
| 4@0|...... Government Creek ....... 56 1432.0 9.0 || Speers Ferry.............|...... 
Dalhart 45.7 0.77 71 19 40.4 70 13° 39.3 5.62 2.0 
Dialville 2. 55 06 63 14 36.8 0.00 70 5 37.4 0.94 5.8 
T. 2 2&4 1.58 11.0 Stephens City 2/339! 1.32) 8&0 
Duval . 23) 6 1.56) T. 22.4 1, 96 10.0 Warsaw........ 69 8 36.89 3.65 3.0 
Eagle Pass 27 | O92)...... 69 46.4 (022 Williamsburg 68 | 12/387) 645, £.0 
Fort Brown 60.6, 220; = | Humtaville 1, 82 8.0 oodstock ....... ...... 70 | 3 35.2 0.90 7.5 
Fort Clark 28/532, 1.55 )...... | 61 10 30.6 0.90 90 Washington. 
Fort Davis 18) 43.9 | |...... Aberdeen 64) 27 445) 8.46 
Fort Stockton ............ 80 2147.4 0.25 59 14 32.4 8.1 59 | 27 42.2) 7.45 
Fredericksburg ......... | 21; 49.0 0.75 )...... —5 22.2 6.15) 60 44.8) 1.99 
Georgetown .............. 7 50.6 1.64 18/328) @62/...... vad 54) 41.3) 9.87) 
Gonzales | 2. 68 2.27 | | Cedomia 16/382) R19) 3.5 
See 48.0. 0.69 Marysvale................ 60 7 33.8 0.63 GS | 23 42.5) 3.89 
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TABLE II.—Climatological record of cooperative observera—Continued. Late reports for January, 1908. 


Temperature. Precipita- Temperature. Precipita- ' Temperature. Precipita- 
(Fahrenheit. ) | tion. (Fahrenheit.) (Fahrenheit. ) tien. 
| 
Stations. | Stations. Stations. a. 

Washington—Cont’d. Ins. Ins. | West Virginia—Cont'd. 2 Ins. Ins. Wyoming—Cont’d, Ins. Ins. 
Cheney......-...-.-.0++++ 50 5 33.4 1.99 | New Cumberland........ 65 —8 262 0.75 6.0 || Damiel................... 4-23 1405 045) 45 
Clearbrook ..........-.. . 24 5.18 New Martinsville ........ 74 0 332 1.52 5.0 | Devil’s Gate Creek Cabin. 47 17} 17.7| 0.90| 9.0 
28 41.6 10.36 60 2 24.0 1.00 [at Se 0. 55 6.6 
Cle 49 33.6 1.98 76 0 31.3 2.55 18.0 51 5| 264 010) 1.0 
Colville ..... $4 ee. 49 0 325 2.58 0.1 |} 72 —6 32.0 1.88 11.2 || Evamston................ 48 —5)| 20.0) 1.02 7.5 
Conconully .............- 45 11 30.2 21.17 5.1 67 —11 29.3 1.57 12.0 || Experiment Farm........ T. 
Coupeville ............... 57 31 44.7 «(0.71 71 3.0) 22 12.0 Fayette 45 —22/| 16.4) 0.30 3.0 
Ce, 46 12 32.4 248 7.0 76 4 35.4 2.09 11.0 | Fort Laramie ............ 65 —6/| 281) 0.30 4.4 
45 29.2 2,92 20 61 29.4 1.75 10.5 | Fort Washakie.......... — 1 | 29.8f| 0.40 10.5 
Danville ................- 49 11 32.0 143 3.0 65 4 346 116 55 —11 | 28.6 | 0.85 12.8 
Dayton. $6.2) 1.70) Rowlewburg ...... 1. 38 7.6 | Granite Canyon........-- 538 — 7 | 27.8) 0.32) 3.6 
3.78 11.0 75 —8 383.0 2.20 11.6 || Granite | 0.27) 27 
2. 84 7i —5 31.0 1.60 5.0 || Green River.............- 49 12 | 22.4 0,04 0.4 
Ellensburg ......-...-. 59 17 35.2 1.20 72 —6 2.34 16.0 || Griggs. 61 —18 | 28.8 | 0.90 9.0 
Ephrata 54 2 35.3 #110 T 73 —11 29.6 2.54 16.6 || Hatton.... | 0.45 | 4.5 
Fort Simcoe. we | RS 79 4 31.4 1.55 15.0 || Hyattville................ 60 | — | 90.2 |.......]...... 
Goldendale... . 55 10 36.5 2.35 6.8 70 —11 29.4 1.05 7.0 || Iron Mountain.........-. 60 | —18 | 27.8| 0.07; 1.2 
Grandmound. 68 21 42.0 4.79 65 18 37.7 0.50 0.5 |) Jackson 42 | —83] 15.2] 3.40] 28.0 
Granite Falls ................ Up 68 0 33.5 0.65 58 | —10 | 0.31 2.8 
60 22 «38.1 1,24 Valley Fork.............. 77 —6 34.0 2.33 9.7 || Laramie 54 — 4/ 27.5 | 0.05) 0.5 
Webster Springs ......... 72 2 34.0 1.60 47 | —14| 25.5) 0.84] 4.5 
69 31 (47.1 9. 91 64 —7 27.8 1.13 6.0 | Little Medicine..........- 45 —15 19.0 | 1.08 14.5 
Kennewick..............- 7 23 39.9 81.00 3.34 19.5 || Lolabama Ranch.........|...... 0.44) 3.0 
. 62 2141.8 1.05 69 0 31.4 1.13 3.5 62 | —17 | 26.4 | 0.42 4.2 
ben 68 2 #446 5.02 77 9 35.6 0.97 1.5 || 58 20 | 26.4; 0.60) 6.0 
Lacenter 60 24 42.0 6,66 Wisconsin. | 65 —15| 31.6) 0.09) 21 
Lakeside ................. 52 21 «35.0 1.95 3.0 | 47 —24 15.6 0.60 6.0 | Pathfinder ...........--.. 54) —12 | 29.1) 0.15 3.4 
54 26403 305 |) 45 —24 15.2 0.32 67 | —14 | 38.5] T. 7. 
57 24 35.9 1.79 SB 41 —13 19.0 0.59 6.9 | Pine 65  —12 | 32.3 0,20 2.0 
5220 36.6 0.79 | Appleton Marsh......... 47 —24 15.6 0.69 6.7 || Pinedale... 45 | 16.0 0.03) 0.8 
Mottinger Ranch......... 68 25 42.0 1.12 48 —30 12.8 0.40 4.0 || South Pass City .......... 4-13 | 18.0] 1.30) 120. 
Mount Pleasant.......... 55 30. 41.8 7.18 | 47 —5 21.4 1.08 55 —20 | 21.0 1. 32 11.0 
61 19 37.7 0.90 45 —13 16.8 0.70 7.0 || Thermopolis.............. 45 
Northport. ........ ...... 44 7 30.1 2.56 GO 0. 63 39 15 | 16.8! 0.84 7.0 

87 85.51.68 Brodhead................ 49 —16 228 1.50 35 || Wheatland —10| 34.1| 0.03| 0.5 

55 31 (43.6 3.10 46 —12 19.8 1.02 62 | —16 | 31.2 | 2.25) 22.5 
Olympia 565 Butternut. 50 —36 128 0.42 4.2 || Yellowstone Pk.(Fount).| 50) —12 | 20.34) 2.10| 21.0 
Pinehill 54 23 «39.6 3.29 0.3 Chilton ........ 4 —10 20.1 1.51 11.7 | Yellowstone Pk. (G. Can.) 40 | —21 
Pomeroy 18 37.4 1.24 0. 10 2.0 | Yellowstone Pk. (Lake)..) 40 | —26 | 16,2 | 2,88 25.0 
Port Townsend........... 55 32 44.1 0.95 | City Point 48 —16 18.6 0.40 4.0 || Yellowstone Pk. (Norris). 35 —25 14.8) 1.40 )...... 
56 | |....... Eau Claire .......... @7 | — | TAT) O28 3.2 || Yellowstone Pk (Riv’side)) 44) —20 21.1) 1.86) 22.0 
Rattlesnake.............. 51¢ 2* 30.8* 1.66 4.3 Florence .......... 49 -26 12.8 0.60 6.0 | Yellowstone Pk(Snake R) 53 | —25 | 20.0| 2.50| 25.0 
45 5 30.4 1.51 || Fond du Lac............. 45 —17 19.0 0.98 7.0 | Yellowstone Pk. (Soda 45 —18 20.6 | 1.63 | 14.3 
1.95 1.5 | Grand Rapids............ 45 -—28 15.2 0.37 4.5 Yellowstone Pk. (Up. B. ). 58 | —20 20.6! 3.71! 26.2 
Rock Lake ........... 2.07 0.8 || Grand River Locks....... 1.40 15.0) Porto Rico. 
48 20 35.1 2.29 || Grantsburg............... 46 —35 120 0.80 8.0 || Adjuntas................. 39 45 | 68.4) 0.19) 
Snohomish .... .......... 55 26 43.0 4.79 45 —11 20.6 1.85 80 43 | 67.3 | 3.85 
Snoqualmie .............. 59 26 42.6 4.87 46 —39 06.27 2.7 92 60 | 75.6 0.22 
Southbend................ o3 29 46.0 7.90 49 -32 16.6 0.80 90 53 71.6) 0.87 
Stehekin ........ 50 18 35.4 1.31 Koepenick ...............- 50 —32 14.2 0.90 voces 83 50 | 67.8 | 1.62 
Sunnyside. 60 21 38.2 0.99 oc 50 —10 21.8 1.35 13.5 || Bayamon...... .......... 54/730! 1.37 
1, 85 Manitowoc............... 4 —7 21.2 1.47 11.4 || 89 | 52] 71.8] 1.27 
Touchet... 2 40.4 0.97 46 —25 19.0 1.60 13.0 || Camowanas............... 89 65 | 76.5 | 1.92 
23 37.6 «41.366 Meadow Valley .......... 44 —28 0.48 6.0 || 86 | 66 | 76.6) 1.84 
4 2.0 1.26 8.0 48 —26 14.8 0.20 2.0 Cidra. 87 55) 71.4) 0.15 
2% 423 11.74 91 | 68 | 79.2) 0.58 | 
Vancouver 24 43.4 «5.90 48 —30 14.0 0.53 9.0 || Carozal 92 54 | 76.7 | 1.55 
Vashon.......... 32 43.2 5.56 Minocqua ..............-- 47 —28 12.0 0.40 40 8s 60 | 75.6 | 2.00 
Wahluke...... 22 39.0 1.90 Mount Horeb ............ 46 —10 20.8 0.95 GO 88 53 | 72.4 0.05 
Waterville ....... 8 27.6 1.15 46-3 13.0 1.10 28.0 | Hacienda Josefa. 2.21 
Wenatchee (near) 12 32.1 0.59 | New London............ 42 —22 17.5 0.59 2.0 || Humacao ...........++.-- S4 68 | 76.5 | 4.10 
WEBER 14 32.2 2.59 ...... New Richmond .......... 4 —25 16.2 0.60 6.0 | 87) 68 | 77.9 | 0.57 | 
Winthrop 46 —14 18.4 1.10 11.0 Juana Diaz. ............ 90; 62/77.5| 1,01) 
21 40.9 0.58 46 —30 13.8 0.18 3.0 || LaCarmelita............. s4 59 | 71.3 | 3.28) 

44 —11 20.1 0.69 91 57 | 71.4] 1.28) 
Bancroft 1 34.5 2.40 140 Pine River........ 44 —17 17.0 0.63 GB Lares 93 54 | 72.2] 0.89 | 
64 —10 26.4 2.37 18.8 4 —23 19.0 0.77 8.0 || Las Cruces ....... 86 56 69.4 | 2.07 
70 —2 32.4 1.25 3.0 | Port Washington......... 48 —4 21.1 209 10.9 || Las Marias............... 86 58 | 72.4 | 0.82 
71 —1 32.0 210 9.0 || Prentice.................. 45 —41 119 0.30 2.6 | Manati 94) 58 | 74.7) 1.28 
Berkley Springs. ........ 68 4 33.2 1.80 47 —1 24.0 1.94 ...... 89 62 | 76.4 3.76 | 
Buckhannon ............. 68 —1 31.8 3.31 10.0 || Sheboygan ............... 44 —5 22.7 1.49 11.5 | Mayaguez........ ......- 92, 59 | 75.0) 1,57 
Burlington ............... 64 0 30.4 1.00 90 | Shullsburg..... ......... 50 | —12 | 21.2) |] Morovis............ ..... 71.2| 1.30) 

es 74 0 32.8 2.32 8.0 || Spooner 46 —35 11.6 0.09 2.0 | 74.1 1,13 | 
72 —9 30.6 1.40 6.5 | mv 48 —29 13.8 0.60 87 57 | 74.3) 5.56 | 
Charleston ............... 71 10 36.9 1.65 92 | Stevens Point............ Q@....... | Rio Piedras .............. 8.18 | 

—7 278 17.2 | 58 19.4 0.82 11.3 SanGerman............ | 91) 659 | 75.6] 0.84 
—10 31.8 1.73 5.0 14.0 0.65 6.5 San Lorenzo.............- 91| 54/72.8| 1.89 
18.7 0.96 7.0 || San Salvador............. 86) 56 70.4) 0.50 
—5 28.0 0.46 3.5 19.3 1.46 10.2 || SantaIsabel.............. 87 | 59 | 74.2) 0.82 
73 —1 33.3 2.68 180 15.4 0.50 88) 51) 73.2) 0.15 
72 —4 324 = «1.61 6.0 15.9 0.51 8.0 New Brunswick. 
ac 1.58 12.2 14.0 0.90 —5/| 22.4) 3.59) 11.5 
8 1.00 1.2 i| West Indies. 
Huntington .............. 69 1 31.5 1.72 10.7 21.4 0.91 7.0 Basseterre, St. Kitts..... 66 | 76.0) 1.67 
69 3 34.7 «1,21 7.0 31.7 2.5 || Hamilton, Ber........ ... 71 52 | 68.6 |....... 
60 0 2.2 0.55 5.5 || Barrett Creek Cabin...... — 2B.0¢ 1.05 11.0 | 
744|/—4/ 81.8 9.0 || Basin... ................ 55 —23 18.4) 0.87....... Late reports for January, 1906. 
Madison —2 322 1.98 10.5 || Bedford.................. 4 —17 21.9 1.26 12.6 || 
—1 30.5 1.07 1.0 || Border 4 -2% 140 0.69 ...... | | 
Martinsburg ............. 60 4 30.6 1.20 5.0 | Buffalo..... 61 —15 27.1 0.26 2.6 Alabama, ° Ins. | Ins, 
Moorefield ............... 70 —1 832 1.00 7.5 || Cambria.................. 58 —10 28.6 0.55 5.5 || Camp Hill................ 69) 28 45.2 5.50) 4.0 
Morgantown............. 71 —6 31.6 1,58 als 0. 41 5.0 || Coal Harbor... .......... 41 1/21.3 2.33 5.8 
Moundsville.............. 72 —3 $81.4 1.40 65 —15 30.4 0.30 3.0 |i Fairbanks................ 13 —65 -86.6 1.71 | 17,1 
14——_6 
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TABLE II.— Climatological record of cooperative observers. Late reporta for January, 1906— Continued. 
Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit. ) tion. 
33 | | 33/33 | 
aia, <8 | BSial,| | EXPLANATION OF SIGNS. 
3 $ * Extremes of temperature from observed readings of dry 
A numeral following the name of a station indicates the 
| hours of observation which the mean temperature was 
Ins. Ins. New Hampshire, Ins. | Ins. obtained, thus: 
. ew Jersey. | ean of 8 a.m. + + 
0.36, 4.0 2.45) 3Mean of7 a. m. +7p.m. + 2 
0.70 87.0 North Dakota, 4Mean of 6a. m. + 6 p. m. + 2. 
36 —24 | 12.4 5Mean of 7a m. + 2p. m. + 2. 
8.00 |...... Ohio. | The absence of a numeral indicates that the mean tem- 
Bangorville. .............. 70 2/344 1.77 4.5 | perature has been obtained from daily readings of the maxi- 
1,00 Oklahoma | mum and minimum thermometers. 
err 77 10 44.9¢ 1.28 3.7 An italic letter following the name of a station, as “ Liv- 
T. | | Sy 78 3 414 1.56 20 | ingston a,” “ Livingston 6,”" indicates that two or more ob- 
Oregon | servers, as the case may be, are reporting from the same 
B.D | caves | Government Camp. ..... 57 9! 28.0¢ 6.19 44.1 | station. A small roman letter following the name of a 
} 4° 1.00 0.6 station, or in figure columns, indicates the number of days 
rt Weston. 57 10 34.2 «1.57 9.2 || from the record; for instance, ‘‘®’’ denotes 14 days 
Sout rolina, | | missing. 
| Heath Spring............. 76 «44.9 «5.50 1.0 No note is made of breaks in the continuity of tempera- 
3.46 441 | Newberry ................ 77 21 45.0 6.18 2.5 ture records when the same do not exceed two days, All 
| Society Hill ............. 73 «23 | 45.0) 4.26 known breaks of whatever duration, in the precipitation 
73 45.7 «(7.78 2.5 record receive appropriate notice. 
ol | me | CORRECTIONS. 
1.0 | Mount Blanco 74) 41.6) 6.33 | Joneary, 1008, Corinth, make precipitation 
1.35 | 135 | ae | “Nore.—The following changes have been made in names 
Louisiana. | Waxahachie 77) 14) 450) 160) 6.5 | of stations: Idaho, Priest River changed to Newport; 
Liberty Mill.............. 80) 17/42) 297) 10 Virginia. Nevada, Clover Valley changed to Wood. 
Maine. | 46.2) 4.02 
Montana. || Smithfield 7% —4/ 37.2) 407) 67 | 
cc —31 21.2 0.4 GO 67 12 4.4 4,92 2.0 || 
| Wisconsin, 
Nebraska, | Stevens Point ............ 499 —21 2.8 2.51) 12.0 
Hiance...... 0. 15 3.0 Porto Rico. | 
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TABLE I[I.— Wind resultants, from observations at 8 a. m. and 8 p. m., daily, during the month of February, 1906. 


Stations. 


Concord, N. H.4 
Nantucket, 
Block Island, R. I 
Providence, 
Hartford, Conn. 
New Haven, Conn .............-. 
Middle Atlantic States. 
Albany, N. Y 
Binghamton, N. Y.f 
New York, N 
Philadelphia, 
Scranton, Pa 
Atlantic City, N. J 
Baltimore, 
Washington, D. C.... | 
Lynchburg, 
ount Weather, Va. 
Norfolk, 
Richmond, Va 
Wytheville, Va ........ 
South Atlantic 


Charleston, 
Colmmbla, B. Cu... 
Savanna 
Jacksonville, 

Florida Peninsula. 


Jupiter, Fla ..... 
Key 
Eastern Gulf States. 

Atlanta, GO. 
Macon, Ga.f 
Thomasville, 
Pensacola, Fia.t 
Ammiatem, Ale... ‘ 
Birmingham, Ala.t 
Mobile, Ala ..........--. (hu 
Montgomery, 
Meridian, Miss. 
Vicksburg, Miss 
New Orleans, La 
— Gulf States, 
Shreveport, 
Fort Smith, | 


Chattanoo 
Knoxville, Tenn 
Memphis, | 
Lexington, Ky. 
Evansville, Ind. 
{ndianapolis, Ind ..................... 
Cincinnati, Ohio...................... 


Green Ba 
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Component direction from— Resultant. 
Direction | Dura- 
N. | 8. | E | Ww. from— | tion. 
| Hours. | Hours. Hours. | Hours. ° Hours. 
22 17 9 21) son. 67 w. 13 
25 15 4 23. 62 w. 22 
15 6 5 10 n. 29 w. 10 
22 25 8 9 s. 18 w. 3 
23 16 63 16 
23 12 13 18 n, 24 w. 12 
24 13 20 36 w. 14 
10 27 n. 49 w. 21 
28 16 5 17. on, 45 w. 17 
29 12 18) n. 22 w. 18 
25 19 | 11 17) n. 45 w. 8 
s 3 13 8 n. He. 7 
ps) 12 10 22 n. 43 w. 18 
25 5 17 21 n. 11 w. 20 
28 4 11 17 n, 23 15 
30 12 14 1 nm 3w. 18 
28 ll 10 22 n. 35 w. 21 
30 12 10 16 n, 18 w. 19 
32 9 10 19 n. 21 w. 25 
31 12 19 =n. 17 24 
22 16 is 19 nn. Ow. 6 
24 15 10 26 n. 61 w. 18 
30 16 16 7 n, 33 e, 17 
32 13 9 n 19 
15 5 15 27 n. 50 w. 16 
25 17 M4 17. 21 8 
22 19 16 11; n. De, 6 
9 17 10 n, 18 23 
28 12 10 32 w. 19 
27 10 16 16) on, 17 
27 10 16 15; n. 8e 17 
26 12 18 12) n. Be, 15 
25 1l 17 18 n. 4w. 14 
27 11 18 15 n. ll e 16 
32 8 15 15 n, 24 
28 10 13 13} n. 18 
4 25 6 32e. 36 
34 3 23 13; n. Be. 33 
21 19 23) n. 17 w. 14 
17 3 7 8 nm 4w, 14 
19 2) 8 6; m 17 
27 15 11 12; n. bw. 12 
16 9 6 n. 15 e, 11 
36 14 9 nn Be. 23 
23 10 15 13 
17 6 5 2 n. De. ll 
24 21 9 n. 53 e. 15 
32 7 | n. 27 e 27 
20 14 21 13 n. 53 e, 10 
18 12 27 12) Se 15 
22 19 18 13 n. 3 
27 10 24 47e. 25 
19 17 21 12) n. 9 
20 13 27 n. 72 e. 23 
21 19 20 8/ n, Tle. 12 
25 10 23 9) n. Be 20 
14 7 7 4/ Be 8 
20 i 13 23) n. 48 w. 14 
26 13 10 21) on. 40 w. 17 
27 18 18 7/ no. dle, 14 
32 8 7 13 | n. 14 w. 25 
9 10 11 6/ s. 79 e. 5 
28 18 17 n. 39 w. 13 
13 6 9 5) nm. Be, 8 
22 20 12 14 on. 45 3 
22 1h 20 16) n. 30€. 8 
21 19 15 14 on. 27 2 
26 12 14 19 =n. 20 w. 15 
24 M 9 | n. 42 w. 
25 20, on, 49 21 

| 

12 21 9 21 | s. 53 w. 15 
17 27 9 14| s. 27 w. 11 
10 26 8 25 | s. 47 w. 23 
11 25 ll 20 s. 33 w. 17 
14 22 6 24s. 66 w. 20 
16 24 18 | 16 s. Me 8 
9 12 4 10) s. 638 w.) 7 
14 23 9 | 20 | ow. 14 
17 23 8 | 20° 8. 63 w. 13 
22 17 4 | 26 | n. 77 w. 23 
25 21 5 | 21) sn. 76 w. 16 
20 21 | s. Se. 12 
20 13 | Mos. 45 1 
10 2 12 | 10) n. de. 8 
14 21 2 | 29) s. 75 w. 28 
15 25 8 | 17 s. 42 w. 14 
19 18 15 19 on. 76 wW. + 
19 22 7 | 21 | s. 78 w. | 14 
17 26 on. 79 w. 21 
21 25 5 16) s. 70 w.! 12 
21 14 4 75 w. 28 


From observ ations at 8 p. only, 
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| Component direction from— Resultant. 
= | Directi Du 
on ra- 
| N. 8. | E. w. jem— | then. 
North Dakota. | Hours. | Hours. Hours.| Hours. ° Hours. 
Moorhead, Minn....... 25 20 12] n. 11 w. 5 
Bismarck, N. Dak .......... ....... 20 9 25 14) n. He. 16 
Devils Lake, N. Dak 15 2 19| 58 w. 
Williston, N. 2) 18) 18) de. 3 
2 n. e. 5 
La Crosse, Wis.t.......... 13 11 1 n. 56 w. 4 
Madison, Wis.......... | 2 21 9 15| n. 80 w. 6 
Charles City, Iowa... wal 23 17 16 13| n. 27e. 7 
Davenport, lowa .. | 24 17 13 15| n. 16 w, 7 
Des Moines, Iowa | 23 18 12 15 n. 31 w. 6 
25 18 18 6| n. 10 
eoria, Ill... ... 8 n, 
ringteld ml... 21 19 13 13/ 
12 5 7 10. sn. 23 8 
issouri Valley. 
Columbia, Mo. a ssteuadiaeada | 11 7 12 8) on. 66 e. 10 
Kansas City 19 22 20 10) 68. Be. 10 
to, eae 25 14 9 20 n. 45 w. 16 
2 16 28 10| 4 
19 18 13 n. e, 6 
Yankton, 8. Dak. ¢ .................. 9 7 8 9 n. 27 w. 2 
‘or’ Slope. 
16 5 14 31 | 57 w. 20 
Miles cit » Mont. 19 21 M4 2 
elen ont..... w. 
Kalis 20 13 4 32. on. 76 w. 29 
Rapid City, 8. 18 10 15 25 on. w. 13 
Cheyenne, Wyo .................... 22 i 3 34 on. 70 w. 33 
Lander, 19 14 24 15 on. 61 e, 10 
Yellowstone Park, Wyo ............. 10 87 4 20. os. 31 Ww. 31 
North 14 19 19 18 lle 5 
14 24) 14 8. 10 
18 12 21 19 =n. 18 e, 6 
Concordia, Kans 18 25 ll s. Be. 8 
18 21 18 10, 8. 69 
Oklahoma, Okla 22 25 ll 8s s te 
21 26 9 «. 5 
14 30 11 8s. dw. 16 
Del Rio, Tex 7 8 16 Se. 12 
Roswell, N. 22 12 16 s. 53 w. 5 
Sout | 
19 7 23 22; nm. Se. 12 
Santa Fe, N. Mex.................... 13 20 15 | n. Me. 12 
Flagstaff Ariz....... Seeceececesecces } 15 13 17 22) n. 68 w. 5 
Phoenix. Ariz ...... 8 9 35 14 21 
Independence, Cal.......... errr 8. w. 
Middle Plateau. 
Winnemucca, "Nev... 26 13 25 12) 18 
ena, 2 8. w. 
n. 76 w. 
Grand Junetion, 16 ll 17 24 | n. 54 w. y 
‘orthern Plateau. 
Baker City, Oreg sl 8) 8 7. 35 
Boise, Idaho 12 16 23 16 s. OMe. 8 
tello, 0... e. 
Wash .. 18 20 15 16) 8. 27 w. 2 
alla Walla, Wash ... 15 27 7 1 8s. 34w. 14 
North “_ ~ | 
North Head, Wash. . 10 17 30 10; s. Tle, | 21 
‘ort Crescent, Wash. 7 6 15 5 | n, 84e. | 10 
Seattle, Wash.... 18 23 17 9) 8. Be. 9 
cs 23 21 9 on. 68 w. 5 
ortiand, Oreg...... 8. 
Roseburg, | 18 21 12 18 683 7 
13 26 13 14 | 4wW. 13 
Sacramento, 14 24 25 3) os. 66 e, 24 
San Francisco, Cal................... 14 17 12 25 s. 77 w. 13 
11 4 12. n. 69 w. 8 
South Coast Region. 
Los Angeles, Cal ......... ........... 13 14 22 19 8. 72, 3 
19 12 17 21) son. 30 w. 8 
San Luis Obi 21 6 n. 66 w. 18 
‘est Indies 
Grand Turk 6 7 20 s. 87 e, 19 
Hamilton, Bermuda................. 20 17 13 18 n. 59 w. 6 
San Juan, Porto Rico ................ 8 31 26 5| s. 42e, 31 


+ From obse ervations at 8a. m. only. 


} New England. 
Eastport, 
| 
| 
WW. C 
Raleigh, N. 
| 
Corpus Christi, 
Fort Worth, 
Galveston, DOS 
Palestine, Tex 
San Antonio, 
Ohio Valley and Tennessee. 
Columbus, Ohio ....... 
W. 
‘ 
Cleveland, 
Alpena, Mich 
Escanaba, 
Grand Haven, Mich................... 
Grand Rapids, Mich. varie 
Houghton, Mich.f ....................| 
Marquette, Mich 
Port Huron, Mich ....................| 
Sault Ste. Marie, Mich 
Milwaukee, 
_ 
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TABLE TV. —Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate 
in 1, hour during February, 1906, at all stations furnished with 


Albany, N. Y...........- 
Alpena, Mich........... 

Amarillo, Tex ........... 
Asheville, N.C.......... 
Atlanta, 
Atlantic City, N. J...... 
Augusta, Ga............. 
Baltimore, Md.... 
Binghamton, N. Y 
Birmingham, Ala .. 
Bismarck, N. Dak... 
Block Island, R.1....... 
Boise, Idaho,............ 
Boston, Masa,............ 


Chattanooga, Tenn. ..... 
Cheyenne, Wyo. 
Chie TTT TTT 
Cincinnati, Ohio......... 
Cleveland, Ohio... ....... 
Columbia, Mo,........... 
Columbia, 8. C........... 
Columbua, Ohio... ...... . 


Dodge, Kans............ 
Dubuque, lowa.......... 
Duluth, Minn.,.......... 


Fort Smith, Ark......... 
Fort Worth, Tex ...... 
Galveston, Tex.......... 
tirand Rapids, Mich .... 
Green Bay, Wis...... .. 
Hannibal, Mo........... 
Harrisburg, Pa........ 
Hartford, Conn......... 


(ndianapolis, Ind....... 
lola, Kans 
Jacksonville, Fla........ 


Jupiter, Fia............. 
Kansas City, Mo......... 
Key West, Fla........... 


Knoxville, Tenn 
La Crosse, Wis.......... 
Lexington, Ky.......... 
Lincoln, Nebr........... 
Little Rock, Ark 
Los Angeles, Cal ... 
Louisville, Ky...... 
Lynchburg, Va... 
acon, Ga........ 
Madison, Wis............ 
Memphis, Tenn ......... 
Meridian, Mias.......... a4 
Milwaukee, Wis.. ...... 8 
Minneapolis, Minn...... 16 
Montgomery, Ala....... 20 
Mount Weather, 


Nashville, Tenn......... 
New Haven, Conn. ...... 
New Orleans, La......... 
New York, N. Y......... 
Norfolk, 
Northfield, Vt........... 
North Head, Wash ...... 
Oklahoma, Okla... 
Omaha, Nebr......... 
Palestine, Tex. ......... 
ee W. Va 


Sacramento, Cal........ 
St. Louis, 


Total duration. 


From—- 


Sle 


Total amount 


of precipita- 


ti 
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Excessive rate. 


5 10 15 20 
min. min. min. min. 


Amount before 
excessive be- 
gan. 


a.m.) 8:06 a.m. 0,20 0.08 0.13 0.20 


0,07 0.23 | 0. 48 0. 64 


of fall 


Depths of precipitation (in inches) during periods of time indicated. 


Fesrvary, 1906 


equaled or exceeded 0.265 in 6 0.76 
any 5 minutes, or 


j 
30 @ 4 6 80 100 12% 
| Began— Ended— min. | min. min. | min. min. 
| | | | 
Hatteras, 6:10am. 3:50 am. 434 10:50 p.m. 12:10 am. 1.52 0.11 6.37 0.34 “0.44 “0.66 0.24 1.05 1.33 1.58 1.71 1.98 262 ..... 
§ 8:25 a. m.| 9:00 a.m. 0.06 | 0.17 | 0.25 | 0.40 | 0.43 | 0.48 | 0.85 | 0.60 
sm.) 12:45 p.m. 2.01 19-09 m.| 10:59 a.m. 0.87 | 0.05 | 0.25 | 0.30 | 0.40 0.47 0.56 0.66 0.72 0.84 0.93 
6:28 a.m.) 9:35 am. 0,98 
20 6:50 pom. 8:55 p.m. | 0.79 “7:61 p.m. | 0.06 
| 
| 
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TABLE IV.-—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 


Ferrvary, 1906. 


Precipitation, 


Temperature, 


Depths of precipitation (in inches) during periods of time indicated. 
10 | 15 | 20 35 
min. min. min, min, 


a, 


é 


-0q 


Pressure, in inches, 


Precipitation. 


TABLE V.— Data furnished by the Canadian Meteorological Service, February, 1906. 
Temperature. 


Vressure, in inches. 


n, D.C. 


,Mo 
Wichita, Kans .. 


Tex. .. 


Zz 
= 


3 
2 
> 


ne, 
field, 


8 


ring 

ringtield 
lor 

Ten 


a 
San Juan, Porto Rico... 


Spoka 

Sp 

Sp 

Syracuse, N. Y 
Tampa, Fla... 
7 
Toledo, Ohio . 
To 

Washin, 
Williston, N. Dak.. 


[BIO], 


moa 


“TUN 


peon pa [aaa] vag 


| 
JO uvem 


Stations, 


| 
| 


| 
moa 


‘sun0q 
JO 
vag | 
JO uvam 0} 
peonpes ‘enjoy 


Stations. 


+ 
RAERSAGASS : 


: 


° 
0. 
3. 
3. 
6 
7 

14 
9. 

10. 
3. 
6. 
6 
6. 
4 
5. 
2. 


DAMS 


ii ig: 

<< 


| 


SS 


Oh 
| ++4+4+ 14+ 


~ 


P.E.I 


Chatham, N. B... 


Bre 


Yarmouth, N.S .... 


Charlottetow 


Grand Manan 
ontreal, Que. 
Rockliffe, Ont. 


Ottawa, Ont... 


Father Point, Que 
Kin 
T 


Que... 
Saugeen, Ont.... 


gston, Ont 
White River, Ont 
Port Stanley, Ont 


|| 
Total duration. 3% Excessive rate. 
5 | 100 120 
From— | To Bogaa— | Ended— BA 
| | | | | | = 
1 3 3 4 6 ' 6 7 
* Self-register not working 
| 
i; 
r | | 
= le | 
Ins. Ins. hil 
St. Johns, N. F......... 4 . 29.48 +. 22 0 2. —0. 
.. 29.47 3 +.17 2 — 2. —0, 
.. 29.33 36 +.13 —10, —0. 
..| 28.26 3 7 — 8. 0. 
27.74 | +. 03 7 —0, 
27.70 —01 6 13. —0. 
| 27.45 +.07 2 6. 
.-| 26.38 36 +. 05 8 12. —0. 
.-| 95.31 | 3¢ +. 08 8 12. —0. 
28.32 | +. 08 9 
28.76 3 05 1 29. —0. 
.. 29,84! 2¢ —. 06 38. —2, 
25.58 3 +. 06 6 15. -2. 
: 29.92 30.09 —. 02 60. +4. 
.. 
| | 
. 
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THER REVIEW. F 1906 
TABLE VI.—Heights of 
rivers referred 
ss rad to seven of gages, February, 1908. 
= Highest water. — 
Date. Height. Date : ° 
| 
at Height.| Da F 
nter, Kans......... 42 3! ‘ 
Beloit, Kans, 16 1.7 22. 23 | '§57,11,12 : Mendota, Va. (*)......... .| 165 12 22 
Abilene, Mans............. 22 5 | 9,16, | A Broad River. 23 ; 2.6 1 
cones 4h 2 21 6 | 1.4 sheville, N.C............. 144 6 2.0 ‘ 
} Manhattan, Kans.......... 116 1.2 Leadvale, Tenn. ........ ae 0.8 1.5 
Topeka, Kans. 18 4.5 28 24 Dandridge, Ten 7; 4.0 1 1.3 28 5 
87 21 7.8 19, 20 } 6; 21 Little Ten 6 15 3.9 19-21 2.0 27 
Bagnell, Mo. = 1-4 | 7.3 1.0 MeGhee, Te River. 1.6 22 23 
ngton, 16 $0 1,220) 1.0 Tenns Tenn 8 88) 1 1.0 2: 
Bismarck, N. Dak. ...... | 1, 309 0 Knoxville, Tenn..... 635 | 2.8 
Pierre, 8. Dak. (% 13 21 0 29 6.6 2 
3. 7 1,2] 1.0) 06 Kingston Ten 590 25 | 5.8 2.3 21; 3.3 4.3 
Sioux City, Iows....... Chattanoo enn | 25 6.0 2.7 2.21. 3.6 
7.7 26 5.1 Tenn,......... 452) 33 96 2.8 19-22 36 3.2 
oseph, Mo 481 1 3.5 3,4 13, orence, Ala.............. 255 5.0 20.2 
K Oo; 48 | — .2 25 | Riverton, Ala.............. 16 8.0 20,21 7.6 6.8 
go 231 5.4/ 17.19.20! 6. e, Tenn........ % 5.0 20,22 | 7.6 
Boon ville, Mo 109 28)" 9) 52) 127 1} 47 we 
a | Bea 7.0 | 3.5 
St. Oroiz River. | 127) 18) 46 28 | 2.9 11-16,1819 33) 1 925) 9.2 48 
River. 28 4.3 i417) 42 Catletts x 50 19.1 | 42 7.1 9.6 
lowa City, lowa (®)........ 2) | rg, Ky............ 116 
Des Moines, Lowa ('*)....... Cinginnati, Shi 50 22.3 | 1 15/115 186 
sar 9 7.8 27 24 1| 42!) 54 Madison = 50) 1 1.6 14.5 
e, al 46 . 8 13.9 6.6 
Peoria, Hl. .. %| 17.3 | sae! 1) 88 17,18 | 12.7 ins 
Beardstown, hi ‘ 15.5 125 | 18 | 184° 35 4.2 18-20 5.7 5.2 
ville, Pa....... Cat | 47) 4) 29.0) 27 119 19.8 
32) 40 a3 | Marked Tree, Ark........ 17 | 19.6 
17, 25 | | | Oswego, 06) O2 1213 
17, 27! 101 | Rs 66! 60) are 2) 27 481012 30) 10 
Kowlesburg, W W. Yo | 8&1 | 2.8 ac rock, 67 12 19.6. 1 9.0 2 
West Newtes. Pui®) 10) Batesville, Ark 7.9) 25,265 33) 5 
Greensboro, Pa. (')........ 25 17.1 23 | 15.0 ’ 03) 138) 832 10 1.8. | 2 
Lock No. 4, | as 7.2 Tulsa, Ind. T.(*)..... 551 16 | ae 5) — as; as 
24 | 8 | 92%) 262 
Glenville, W. V 5.9) 24 ood, Miss 38 
Creston, W. 77 20 40 as Miss.......... 5.3 2 11.8) 11.6 
20 79 23 | 25 3 46 | Camden River. 10 3.6 2% 14.7 
cece | 541! Menves, La .... 304, 8925.4 1) 105 
Hinton, W. Va..... 1 0.6 |8,9,17-20| 08! 1.2 | 122 35.0 9,10 20 15.7 14.9 
ens ‘anawha River. | | 2.2 |14,15,19-22, 26 | 20 | Denison, Tex | | 
rleston, W. Va......... 5880 Arthur City, Tex. ......... 8) 24 3; 0.5 ‘ 
umbus, Ohio ("")..... | 10) 17 | “Shreveport, |; 1 | Be 
Dayton, | 1) 29) 25) nn. (%)..... | 2,084 
Jackson, Ky...... | 0.8 | Lend inn, (*)...... sone 
5.6 | 28 5.0 $1- 4,8 182 ls (4).. 1, 884 12 
Reatty ville, | 5.2 La Crosse , Wis. s. (* 1,819 12 2.9 6-8, 28 2.3 20-28 2 6 
| Frankfo fort, 65 | 25 98 | 10,1921 | 10.5 Towa (3). 1, 699 
eee 15 1 3.9) 7.6 | Muscatine, lowa 1' 562 7.7 26 3.3 wis 
Oumberland River. 14| 7.0) 11.4 Galland, 28 4.6 "20 
Burnside, Ky. .. Keokuk, lowa............. | 21 is; a3| xe 
308 40 9.5 26 | 6.6 9.8 | Grafton, 12.4 27 | a3 8.6 6.8 
Clarksville, Tenn,......... 198 | 40) 184 65 | St ol intel ne 
Cape Girardeau, 1,128 28 sl 3 104 109 
149) 10.8 


| 


Ferrvary, 1906. MONTHLY WEATHER REVIEW. 107 


TABLE VI.— Heights of rivers referred to zeros of gagea—Continued. 


Highest water. Lowest _ water. 84 Highest water. Lowest water. 
a | | = 
ESE Height. Date. Height. Date 2 Bar Height. Date. Height.) Date. 
Mississippi River—Cout’d.| Miles. Feet. Feet. | Feet Feet. Feet. Fear River. Miles. Feet. | Feet. | Feet. Feet 
Cape 
New Madrid, Mo........... 1,008 34 2.4 127 13.3 15.7 | Fayetteville, N. C......... 38 24.0 10| 8.0 6,21,27,28 | 16.0 
y 
Luxora, Ark (*)........... | 905 22.0 1 | 5.9 22-24 | 11.8 16.1 | Waccamaw River. 
Memphis, Tenn ........... | 843, 88) 27.1 1 8.8 23,24 15.9 18.3 | Conway, 8. C...... 40, 8.8 22, 23 6.2 | | 2.6 
Helena, Ark........ ..... | 767, 42) 35.9 144 24-26 | 24.1 21.5 | River. 
Arkansas City, Ark........ 635 42 40.8 5-7 | 21.2 26 | 32.1 19.6 | Cheraw, 8. C.............. 149 27; 13.9 1 3.5 21,27. 6.1) 10.4 
Greenville, Miss........... 595, 42) 34.9 17.1 26,27 | 27.1 17.8 | Smiths Mills, S. C......... 51, 16| 16.4) 34. «10.0 24/136) 64 
Vicksburg, Miss........... | 474) 45) 380) 810) 188 | 31.2 | 19.2 Lynch Creek. 
Natchez, Miss.............. 373 | 46 38.3 224 28 332) 15.9 | Effingham, 8. C............ 8) 12) 14.0) 2,3 7.0| 27,28/107/) 7.0 
Baton Rouge, La........... | 240) 28.4 12) 186 2 25.6) 98 Black River. 
Donaldsonville, La ........ 188 28 22.3 | 10-12 13.7 26 | 20.0| 8&6 _ Kingstree, 45 12; 11.2 16,17 8.2 | 13 | 10.0 3.0 
New Orleans, La........... 108 16 145 9, 12 9.2 2 | 13.0) 5.3 Catawba River. 
Atchafalaya River, Mount Holly, N.C........ | 2] 29 1 24 | 19-21) 27) 05 
Simmesport, La........... 127 33 32.9) 10-18 23.5 28 | 30.4, Wateree River. 
Melville, La............... 108 31 | 32.2 10-14 26.0 28 | 30.6 | 6.2 | Camden, S, C.............. 37 2416.4 1 7.8 | 19; 10.2) 8&6 
Morgan City, La..... ..... 19 8 4.3 20 17) 34) 23) Broad River. 
Grand River. | | $11,12,15,2 ‘Blairs, 8. C.. 988] Ml 48 1} 25) 3.2 
Eaton Rapids, Mich’. ..... 166 6 3.9 1,2 3.6 ? 17-24) 3.7, | Saluda River. 
Lansing, MO) 49 1 2.0 2.9 || | 7.8 40 9,21 3.8 
Grand Ledge, Mich......... 129 6 4.6 1 3.0 21-24) 36) 1.6 
Portland, Mich .......... 103) 12) 9.1 12] &6| 47|| C............ = 
ia, Mich 24) 44 2) 9.38 1.4] 5.1] 
fonia, Mich ..........-.. 13 | St. Stephens, 8. C.. 12) 12.3 3 7.8 25-28| 9.3) 4.5 
Lowell, Mich........ 8.9 46) 5| 64) 43) Bi 
Grand Rapids, Mich....... 6.6) 25,26) 2.0) 39) 4.6.) ver. 75 5.2 1 42 47! 1.0 
River. Savannah River. 
4d Calhoun Falls, 8. C.. 347 15 4.0 9 2.8 21 3.2 1.2 
West 60 | oe ee | Milledgeville, 147 25 7.0 9 3.9 28 4.8 3.1 
Wieden, | 33 7] ae] 18 Dublin, Ge 30) 13.9 3.0 27,28 5.6) 10.9 
Merrimac River. | | mulgee River. 203 18 6.5 9 3.6 | 4.8 2.9 
Manchester, N. ......-. 38] 41 1.5 3| 29] 26 wooay — | ool wl cel »| eel as 
ons | ‘Montezuma, 152) 2) 85) 1) 5.0 35 
ells (*)....-.- albamy, Ga. 90 20 1 5.0 28 7.3 | 9.1 
Whiteriver Junction, Vt... 7 eee 8.3 23 | 5.8 | 47 6.7 2.5 Bainbrid Ga 29 22 18.1 | 1 9.4 298/11.8|) 87 
Rellows Fails, Vt. (3)...... 170) 12 4.0 | 23) 20] 1) 26) 20) 
Mass 9 3.9 | 25 0.9 | 5 2.4 3.0 Oakdale, Ge 805 18 4.0 1 2.3 24, 25, 28 8.1 1. 7 
Hartforc (eee 50 13 } 7.8 j a4 3.7 7,8 5.1 4. West Point 239 20 4.6 1 3.2 27. 28 3.7 1.4 
iaylordsville, Conn....... | 3 | 3. ‘ 
Mohave | Alaga, 30 | 25 12.4 10 6.4 27,28) 6.0 
tica, 6 7.6 | 22 3.5 5-7 | 43 | 4.1 Rome, Ga 271 30 5.6 1 2.0 25-28 2.9 | 3.6 
Tribeshill, N.Y. 42] 12] 45] 22 0.9 £61 66 2 i 26 28| 
Schenectady, N.Y... eeweceess 19 15 | 10.5 23 0.8 15-19 2.4 } 9.7 Lock No. 4, Ala... dl 116 17 6.2 1 2.4 20, 21 3.4 | 3.8 
Glens Falls, N.Y.........., 5.2 | 1) 40 7,9,1618) 43) 1.2 | Ale 1; 64 60) 5&8 
Troy, 1M au | 4.2 19 5.8 | 5.4 Milstead, Ala 38 35 5.2 10 3.0 20 3.8 2,2 
Albany, 12 7.6 | 27 38) 6.2 
N. 128 9 4.50 — 1.5 6 1.4 6.0 Ala.. | 265 85 10.8 1 3.8 20 6.0 7.0 
ly Tuscaloosa, Ala........... 18.0 7.0 210.2 10 
Mau 45 | 15 Columbus, Miss........... 303 33 3.8 28 | — 1.2 |13,17,20,21|-0.1 5.0 
§ Demopolis, Ala, 155| 35 | 32.5 1] 42 21) 10.2) 28.3 
Reading, Pa 66) 12 5.9 22 0.4 55 Leaf River 
aware | | | 
Hancock (W.Branch},N.Y. 269) 106.4 37 2/ 27 | Miss. 144| 18] 48 %| 22 28) 26 
2 05 9) 21) 38 | Shubuta, 1066 2510.0 2) 20) 54) 6.0 
2 7 6 4 
North Branch | | | Merrill, Mise. (*)... 1 5.2 23) 69! 5&5 
nghamton, N. Y......... 183 16 5.8 | 2 2.3 20; 34 
Towanda, Pa.............. | 199) 16) 7-193) 18 5| 27 ‘Columba, Misa 23: 
est Branch Susquehanna, | | 
Clearfield, Pa | 12) 27,9) La) Os | Logans voles 315) 198 171) 
enovo, (%)..... 90 Rockland, Tex . 105 20 2 5.4 O11 7.6 5.9 
Williansapert, | 39 | 20 3.8 | 1; 1,8 28 | 2.1) 2.5 | Beaumont, Tex............ 10 2.1 5,7 1.2 27,28) 09 
Huntingdon, Pa. .......... | 42] 42] as | 18-21) | 0.9 | Dan Tex” 32 | 25) 27.8 4.8 11,12) 11.0) 230 
River. 29 || take, Tex... 211 | 35| 35.6 9.2 12| 26.4 
BB. 26 2 13 | 2.1) 2.8 | Riverside, Tex............ 12| 22.0 16 5.5 12/147) 16.5 
Harrisburg, Pa............ 7) 46 | 19 7) 28) Linerty, Tex............. 25! 21.6 20) 10.2 13 165) 
Shenandoah River. 1-8. 11-16 } rasus River 
| 9, 10 0.5 18-2 0.2 Kopperl, Tex. ... .......... 3845 | 21 1,13-28 | — 0.2 2-12 |—0.1| 0.2 
Valley Junction, Tex...... 215; 12.9 2.3 912) 43) 10. 
Camboriand, Ma..........| 35 1| 28 15-20,22-28) 07 | Hempetead, Tex ........ 19.8 0.7 12| 186 
Ferry W. 172 18 1 | 0.8 20,21 14) 22) Boot Tex’ 61 39 11.5 17 5.4 10 7.2 6.1 
Jolorado River | 
Buchanan, Va.............. 12) 42) 25 928) 29> 47) 
Richmond, Va. las | Columbus, Tex............ 24) 18.5 4| 66 1-12! 7.7) 11.9 
ran River, | Guadal Ri 14, 6-8 
Danville, 8 28 0.0 18-21) O2) 07) ath 
Victoria, Tex............. 85) 16| 148 16 1.7 89 29) 
arksville, Va............ 1% 12 2.5 10 07 19-21 1.3) 1. 
Weldon, 129/ 30 «182 | 10.6| 20,21 12.6 | 7.6) 
Tarboro, N.C. ........... 6 03 | 6-8 11.0 15.0 Kootenai River. 
Greenville, N.C. ........ 21 22 (15.5 18 6.7 8 110) 8&8 Bonners Ferry, 
Haw River. Pend Oreille 
Moncure, 2% 124 9 6.3 | 6 86! 61 Newport, Wash. . 86 26-28|—1.6| 914-13) 1.0 
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TaBLE VI.— Heights of rivers referred to zeros of gagea—Continued. 
ss | | 
Highest water. | Lowest water. Highest water. Lowest water 
Height. Date, Height, Date. | Height. Date. Height. Date. 
River Miles Feet.| Feet. Feet. Feet. Willamette River. Miles. Feet. Feet. Feet. Feet. Feet. 
Lewiston, Idaho .......... 144; &2 2-23) O89 10,18 18 23 Albany, Oreg.............. 18 20 146 6 8 32 4,15 69 114 
Riparia, Wash 67; 40 25,26 2.1 1 31 1.9 Salem, reg 20 13.2 22 14,15 6.4 11.0 
Col River. Portland, Oreg... ......... 12 1510.6 27 1.9 4 
Wenatchee, Wash......... 473 40 6.0 28 4.7 3,4 5.1 18) Sacramento River. | 
Umatilla, Greg............ 2% 30 2426 1.0 17,18 1.7 20) Red Bluff, Cal.............. 2% 120 15,2 27 59 69 0.3 
The Dalles, Oreg........... 166 SS 2 0.1 1214 16 44 Sacramento, Cal............ 64 16.1 1) 183 
Figures after names of statious indicate number of days frozen. (*) I day missing. 
. Honolulu, T. H., latitude 21° 19 north, longitude 157° 52° west; barometer above sea, 38 feet; gravity correction, —.057, applied. February, 1906. 
Pressure.* Air temperature. Moisture. Wind. — Clouds. 
8 a. m. 8p. m. 8a. m. 8 p. m. 8 a. m. 8 p. m. 
Day. 
| | 
30.01 30.00/66.5 65.3 73 59 586) 62 584 66 n. 2on 5 000 00 1 Cu ne. 
| 
30.01 29.98 69.0 68.0 4 6 613 64 61.5 69 ne ne (| F 
‘ 
29.98 29.98 69.6 67.2) 7 68 633! 71°622 7 2) nw 4 0.00 0.00 
4 29.98 29.96 68.8 67.4) 73 62 61.3 65 61.8 73) ne. 4 5 0.00 0.00 few. S.cu. 0 few. S.-cu 0 
5 29.95 29.92 69.0 6.1 74 63 73 ne. 2 w. 0.00 few. Cu 0 | S.-cu. nw. 
29.96 29.97 | 65.2 65.0 74 59 «58.6 68 58.4 68 nw. 5 0.00 0.00 few. S.-cu nw. few. S.-cu. 0 
by 29.98 29.96 66.3702) 72 57 5&8 64 63.0| n. sw. 9 0.00 0.00 few. S-cu. 0 S-cu. sw. 
90.04 30.03 68.5 68.0) 74 63 625 72/620 > 71) ne. 0.00 080000 few. S.-cu. 0 
| 30.01 2.99 725)72.0) 75 66 66.1 71 «64.1 | 65 e. sw. | T. 2 S.-cu se. few. Cu. | 
725 76 70 67.8 79 67.0! 71 | sw. Siw | 
76 «67 «67.6, 75/683 81 12 sw. 10 0.12 | eas iw. 
7% «64 ORS 3 ne. 80,00 0.00 few. 2 
77 «64 66.3) 74 74 ne. 3 0.00 | 0.00 1 | 
77 65 65.2 64 | 66.2 77 n. se 2 0.00 0.00 few.) Cu. few. S.-cu 0 
| | 
7% n. 4 | 0.00 0.00 few. Cu, 0 0 0 
80 66 64.7) G4 64.3 66 on. lie. 1 0.00 0.00 1 Ci.-cu 0 few. S.-cu 0 
76 66 65.0) 66.0 77m. 3 0.00 0.00 few. S-cu 0 few. S-cu. 0 
78 66.3 | 70/658 68 | ne. 8 ne. e. 
78 +68 65.5 70 63. 8 64 oe. ll 4 6.02 0.00 8 S.-cu. e. S.-cu. e. 
i 
79| 69 640! 59 (66.2) 76 | ne. 10 ne. 0 0.00 T 2) Su. |e is 
69 66.0 73 | 645 | 65 4 ne sjeai § few. | S.cu. | 0 
| 4 Ci.-8. w. 
75 | 70/67.8| 74 | 67.5 | 88 |e. 15 ne, T. aos acco 10 N. 0 
78-69 (67.4) 88 | 65.3 5 ne 2006 T » le 
77 64.8) 66.0) ne 6 ne 6,00 T 9 ? 4/N. e. 
| | S.-cu, . 
78) 67 67.3| st | 65.5 ne. 9 | 0.03 0.01 8 S-cu.  e. 3) N. e. 
5 S-cu. 
63 64.2 S.-cu. e. 
Mean... 65.8 | 64.5 | 5. 0.28 0.08 
Observations are made at 8 a. m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 30" slower than 75th meridian time. * Pressure values are 
reduced to sea level and standard gravity. 
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